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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re U.S. Patent No.: 4,639,436 



Issued: 27 January 1 987 fti (• 

Title: Antidiabetic 3,4,5-Trihydroxypiperidines 




Patentee: Junge et al. 



Assignee: Bayer Aktiengesellschaft 



Date: 12 February 1997 



Fes iZlyJI 



Box Patent Extension 

Commissioner of Patents and Trademarks 

Washington, DC 20231 



SUPPLEMENT TO APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 

USC 156 et seq. AND 37 CFR 1.710 et sea. 

Transmitted herewith as requested by the Examiner is a corrected Declaration 
amended to included the language required by 37 CFR 1.740(b)(2) which was 
inadvertently omitted in the original declaration. 

The original Declaration will be hand-carried to the PTO on 13 February 1997, 
together with a certified copy. 

The Commissioner is hereby authorized to charge any fees required as a result of 
this submission to Deposit Account No. 1 3-3372. A duplicate of this sheet will be enclosed 
with the original. 



Respectfully submitted, 




Barbara A. Shimei, Esq. 
Registration No. 29,862 
Bayer Corporation 



400 Morgan Lane 
West Haven, CT 06516 



Phone: (203) 812-2786 
Fax: (203) 812-5492 
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(17) DECLARATION OF ATTORNEY: 



I hereby declare that all statements made herein of my own knowledge are true; that 
all statements made on information and belief are believed to be true; that these statements 
were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of this 
application; that I am a patent attorney authorized to practice before the United States Patent 
and Trademark Office; that Bayer Corporation has been granted certain rights under the 
subject patent by its parent company Bayer AG; that Bayer Corporation's predecessor in 
interest Miles Inc. was the sponsor of the subject IND and Bayer Corporation was the 
sponsor of the subject NDA; that Miles Inc. and Bayer Corporation was/is an affiliate of 
Bayer AG and sublicensed by Bayer AG to market approved products: in the United States; 
that by virtue of the enclosed Power of Attorney duly signed by Bayer AG I am an 
authorized designee of Bayer AG for the purpose of submitting this application for patent 
term extension, and hence, have the authority to submit and prosecute this application on 
behalf of Bayer AG; that I have reviewed and understand the contents of the application that 
is being submitted herewith; that I believe the subject patent is subject to extension pursuant 
to 37 CFR 1.710; that I believe an extension of the length claimed is justified under 35 USC 
156 and the applicable regulations; and that I believe that the subject patent meets the 
conditions for term extension as set forth in 37 CFR 1.720. 




Barbara A, Shimei, Esq. 
Reg. No. 29,862 
Bayer Corporation 
400 Morgan Lane 
West Haven, CT 06516 



Telephone: (203) 812-2786 
Fax: (203) 812-5492 



APPLICATION FOR EXTENSION OF PATENT TERM UNDER 37 CFR 1.710 

(1) A COMPLETE IDENTIFICATION OF THE APPROVED PRODUCT: 

GLYSET tablets contain miglitol, an oral alpha-glucosidase inhibitor for use in the 
management of non-insulin-dependent diabetes mellitus (NIDDM). Miglitol is a 
desoxynojirimycin derivative, and is chemically known as 3,4,5-piperidinetriol, l-(2- 
hydroxyethyl)-2-(hydroxymethyl)-,[2R-(2a,3p,4a,5P)]-. It is a white to pale-yellow powder 
with a molecular weight of 207.2. Miglitol is soluble in water and has a of 5.9. Its 
empirical formula is C 8 H 17 N0 5 and its chemical structure is as follows: 



GLYSET tablets are available as 25 mg, 50 mg, and 100 mg tablets for oral use. The 
inactive ingredients are starch, microcrystalline cellulose, magnesium stearate, 
hydroxypropyl methylcellulose, polyethylene glycol, titanium dioxide, polysorbate 80, and 
iron oxide. For further details see attached Exhibits Al and A2. 

(2) A COMPLETE IDENTIFICATION OF THE FEDERAL STATUTE UNDER WHICH 
THE REGULATORY REVIEW OCCURRED : 

The regulatory review occurred under Section 505(b) of the Federal Food, Drug, and 
Cosmetic Act, 21 USC 355(b) et seq. ("FFDCA"). 

(3) AN IDENTIFICATION OF THE DATE ON WHICH THE PRODUCT RECEIVED 
PERMISSION FOR COMMERCIAL MARKE TING OR USE : 

Miglitol was approved by the FDA for commercial marketing pursuant to Section 
505(b) of the FFDCA on 18 December 1996. 240 ek 13-3372 02/13/97 4639436 
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(4) AN IDENTIFICATION OF EACH ACTIVE INGREDIENT IN THE PRODUCT AND 
AS TO EACH ACTIVE INGREDIENT. A STATEMENT THAT IT HAS NOT BEEN 
PREVIOUSLY APPROVED FOR COMMERCIAL MARKETING OR USE UNDER 
THE FFDCA : 

The sole active ingredient of the approved new drug (which is a human drug) is 
miglitol as identified above under Section 1 . Miglitol has not been previously approved for 
commercial marketing or use under the FFDCA. 

(5) A STATEMENT THAT THE APPLICATION IS BEING SUBMITTED WITHIN 
THE SIXTY DAY PERIOD PERMITTED FOR SUBMISSION PURSUANT TO 
SECTION 1.720ff> AND AN IDENTIFICATION OF THE DATE OF THE LAST DAY 
ON WHICH THE APPLICATION COULD BE SUBMITTED: 

This application is expected to be hand-delivered to the United States Patent and 
Trademark Office on 1 1 February 1997 which is within the sixty day period starting on 1 8 
December 1996 and ending on 16 February 1997. 

(6) A COMPLETE IDENTIFICATION OF THE PATENT FOR WHICH AN 
EXTENSION IS BEING SOUGHT; 

A complete identification of the patent is presented as follows: 

Names of the Inventors: Bodo Junge, Hans P. Krause, Lutz Muller, and Walter Puis 
Patent Number: 4,639,436 

Date of assignment: 14 August 1978 (copy attached as Exhibit C) 
Issue Date: 27 January 1987 

Date which is 17 years from the date of issue: 27 January 2004 

Date which is 20 years from the earliest U.S. priority date: 23 August 1998 
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(7) 



A COPY OF THE PATENT FOR WHICH AN EXTENSION IS BEING SOUGHT: 



A copy of said patent is attached hereto as Exhibit B. 

(8) A COPY OF ANY DISCLAIMER. CERTIFICATE OF CORRECTION. RECEIPT 
OF MAINTENANCE FEE PAYMENT. OR REEXAMINATION CERTIFICATE 
ISSUED IN THE PATENT: 

A Certificate of Correction was issued on 19 May 1987; a copy is attached hereto as 
Exhibit D. 

This patent is not subject to maintenance fees. 

No statutory disclaimer under 35 USC 253(a) or re-examination certificate has been 
applied for or issued for this patent. 

(9) A STATEMENT THAT THE PATENT CLAIMS THE APPROVED PRODUCT OR 
A METHOD OF USING THE APPROVED PRODUCT. AND A SHOWING WHICH 
LISTS EACH APPLICABLE PATENT CLAIM AND DEMONSTRATES THE 
MANNER IN WHICH EACH APPLICABLE PATENT CLAIM READS ON THE 
APPROVED PRODUCT OR A METHOD OF USING THE APPROVED PRODUCT : 

USP 4,639,436 claims miglitol, pharmaceutical compositions and medicaments containing 
miglitol, and methods of combating diabetes using miglitol. 
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Claim 1 covers compounds of the formula 




in which R, is . . . substituted C,-C 4 alkyl. . . said substituted C r C 4 alkyl being substituted by 
hydroxy . . . R 2 is -H . . . R 3 is . . .-CH 2 OH .... Miglitol is the compound wherein R, is - 
CH 2 CH 2 OH; R 2 is -H; and R 3 is -CH 2 OH. 

Claim 5 covers the compounds according to claim 1 wherein R 2 is -H, -S0 3 H or -CN. Miglitol is 
the compound according to claim 1 wherein R, is -CH 2 CH 2 OH; R 2 is -H, and R 3 is -CH 2 OH. 

Claim 6 covers the compounds according to claim 5 wherein R 2 is -H. Miglitol is the compound 
according to claim 5 wherein Rj is -CH 2 CH 2 OH; R 2 is -H, and R 3 is -CH 2 OH. 

Claim 7 covers the compounds according to claim 1 in which R 3 is -H, -CH 2 OH, -CH 3 , -CH 2 NH 2 , 
-CH 2 NH or -CH 2 -0-(C r C 6 -alkyl). Miglitol is the compound according to claim 1 in which R, is - 
CH 2 CH 2 OH; R 2 is -H, and R 3 is -CH 2 OH. 

Claim 8 covers the compounds according to claim 1 in which R 3 is -CH 2 OH. Miglitol is the 
compound according to claim 1 in which R, is -CH 2 CH 2 OH; R 2 is -H, and R 3 is -CH 2 OH. 

Claim 9 covers the compounds according to claim 1 in which R 2 is -H and R 3 is -CH 2 OH. Miglitol 
is the compound according to claim 1 in which R, is -CH 2 CH 2 OH; R 2 is -H, and R 3 is -CH 2 OH. 

Claim 10 covers the compounds of claim 1 in which R, is C,-C 4 alkyl substituted by hydroxy or 
mercapto. Miglitol is the compound according to claim 1 in which R, is -CH 2 CH 2 OH; R 2 is -H, and 
R 3 is -CH 2 OH. 
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Claim 14 is the compound of claim 1 which is N-(p-hydroxyethyl)-l-desoxynojirimycin. This is 
an alternate name for miglitol. 

Claim 17 covers compounds of claim 1 with the steric formula 



Miglitol has this steric formula. 

Claim 1 8 covers a pharmaceutical composition for the treatment of diabetes, hyperlipaemia or 
adiposity containing as an active ingredient an effective amount for the treatment of diabetes, 
hyperlipaemia or adiposity of a compound according to claim 1 in admixture with a solid or liquefied 
gaseous diluent or in admixture with a liquid diluent other than a solvent of a molecular weight less 
than 200 except in the presence of a surface-active agent. The approved product is a pharmaceutical 
composition for the treatment of diabetes containing as an active ingredient an effective amount for 
the treatment of diabetes of miglitol in admixture with a solid diluent. 

Claim 20 covers a composition according to claim 18 or 19 containing from 0.5 to 95% by weight 
of the said active ingredient. The approved product is a composition according to claim 18 in the 
form of tablets containing 25 5 50, or 100 mg miglitol. The 25-mg tablet contains 39.1% miglitol by 
weight; the 50-mg tablet contains 39.4% miglitol by weight, and the 100-mg tablet contains 39.4% 
miglitol by weight. 

Claim 21 covers a medicament in dosage unit form for the treatment of diabetes, hyperlipaemia or 
adiposity comprising an effective amount for the treatment of diabetes, hyperlipaemia or adiposity 
of a compound according to claim 1 and an inert pharmaceutical carrier. The approved product is 
a medicament in dosage unit form for the treatment of diabetes, comprising an amount of miglitol 
effective for the treatment of diabetes and an inert pharmaceutical carrier. 
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Claim 22 covers a medicament of claim 21 in the form of tablets, pills, dragees, capsules, ampoules, 
or suppositories. The approved product is a medicament according to claim 21 available in the form 
of tablets containing 25, 50, or 100 mg miglitol. 

Claim 23 covers a pharmaceutical composition for the treatment of diabetes, hyperlipaemia or 
adiposity containing as an active ingredient an effective amount for the treatment of diabetes, 
hyperlipaemia, or adiposity of a compound according to claim 17 in admixture with a solid or 
liquefied gaseous diluent or in admixture with a liquid diluent other than a solvent of a molecular 
weight less than 200 except in the presence of a surface-active agent. The approved product is a 
pharmaceutical composition for the treatment of diabetes containing as an active ingredient an 
effective amount for the treatment of diabetes of miglitol, in the configuration shown in claim 17, 
in admixture with a solid diluent. 

Claim 25 covers a medicament in dosage unit form comprising an effective amount for the treatment 
of diabetes, hyperlipaemia or adiposity of a compound according to claim 17 and an inert 
pharmaceutical carrier. The approved product is a medicament in dosage unit form comprising an 
effective amount for the treatment of diabetes of miglitol according to claim 17 and an inert 
pharmaceutical carrier. 

Claim 26 covers a medicament of claim 25 in the form of tablets, pills, dragees, capsules, ampoules, 
or suppositories. The approved product is a medicament according to claim 25 available in the form 
of tablets containing 25, 50, or 100 mg miglitol. 

Claim 27 covers a method of combating adiposity, diabetes and/or hyperlipaemia in warm-blooded 
animals which comprises administering to the said animal an effective amount for the treatment of 
diabetes, hyperlipaemia or adiposity of an active compound according to claim 1 either alone or in 
admixture with a diluent or in the form of a medicament. The claimed method applies to combating 
diabetes in humans by administering an effective amount for the treatment of diabetes of miglitol 
in admixture with a diluent or in the form of a medicament. 
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Claim 28 covers a method according to claim 27 in which the active compound is administered in 
an amount of 0.01 mg to 100 mg per kg body weight per day. The approved miglitol product is 
administered in dosages of from 75-300 mg/day, which is equivalent to 1 .5-6 mg/kg body weight 
per day for an average (50 kg) female and 1 .07-4.29 mg/kg body weight per day for an average (70 
kg) male. 

Claim 30 covers a method according to claim 27 in which the active compound is administered 
orally. The approved miglitol product is administered orally. 

Claim 3 1 covers a method of combating adiposity, diabetes and/or hyperlipaemia in warm-blooded 
animals which comprises administering to the animals an effective amount for the treatment of 
diabetes, hyperlipaemia or adiposity of an active compound according to claim 17 either alone or 
in admixture with a diluent or in the form of a medicament. The claimed method applies to 
combating diabetes in humans by administering an effective amount for the treatment of diabetes 
of miglitol in the configuration given in claim 17 in admixture with a diluent or in the form of a 
medicament. 
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A STATEMENT OF THE RELEVANT DATES AND INFORMATION PURSUANT 
TO 35 USC 156(g) IN ORDER TO ENABLE THE SECRETARY OF HEALTH AND 
HUMAN SERVICES TO DETERMINE THE APPLICABLE REGULATORY 
REVIEW PERIOD : 

Date on which IND 22,316 was submitted: 17 June 1983 

Date on which IND 22,3 16 was received by the FDA: 22 June 1983 

Effective date of IND: 22 July 1983 

Date on which NDA 20-682 was submitted: 28 December 1995 

Date on which NDA 20-682 was received by the FDA: 29 December 1995 

Date on which NDA 20-682 was approved: 18 December 1996 
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A BRIEF DESCRIPTION OF THE SIGNIFICANT ACTIVITIES UNDERTAKEN BY 
THE MARKETING APPLICANT DURING THE APPLICABLE REGULATORY 
REVIEW PERIOD WITH RESPECT TO THE APPROVED PRODUCT AND THE 
SIGNIFICANT DATES APPLICABLE TO SUCH ACTIVITIES : 

By virtue of a license agreement between the record owner of the subject patent and 
Miles Inc. (a wholly-owned subsidiary of Bayer AG), the latter obtained certain rights under 
the subject patent including the right to market the approved drug in the United States. 

Miles Inc. submitted IND 22,316 for miglitol tablets on 17 June 1983. This IND was 
received by the FDA on 22 June 1983 and became effective on 22 July 1983. 

Bayer Corporation submitted NDA 20-682 on 28 December 1995. This NDA was 
received by the FDA on 29 December 1995 and approved on 18 December 1996 for miglitol 
as a monotherapy adjunct to diet to improve glycemic control in patients with non-insulin- 
dependent diabetes mellitus (NIDDM) whose hyperglycemia cannot be managed with diet 
alone. Miglitol may also be used in combination with sulfonyl urea when diet plus either 
miglitol or sulfonylurea alone do not result in adequate glycemic control. 

On April 1, 1995 Miles Inc. changed its name to Bayer Corporation. Bayer 
Corporation believes that it and its predecessor Miles Inc. pursued their activities with due 
diligence throughout the regulatory review period, namely, the testing phase and the 
approval phase. Significant activities undertaken by Miles Inc./Bayer Corporation during 
the regulatory review period are briefly described in Exhibits El and E2. The former relates 
to the testing phase, whereas the latter relates to the approval phase. 
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A STATEMENT THAT IN THE OPINION OF THE APPLICANT THE PATENT IS 
ELIGIBLE FOR THE EXTENSION AND A STATEMENT AS TO THE LENGTH 
OF EXTENSION CLAIMED. INCLUDING HOW THE LENGTH OF EXTENSION 
WAS DETERMINED : 

Applicant believes that the subject patent is eligible for patent term extension 
pursuant to 35 USC 156(a) and 37 CFR 1.710 for the following reasons: 

(1) The patent claims the approved drug product or method (see Section 9); 

(2) The term of this patent has never been extended and there are no other extensions 
under 35 USC 156(c)(4); 

(3) This application for patent term extension is submitted by an authorized agent of the 
record owner of the subject patent; 

(4) The product has been subject to a regulatory review period before its commercial 
marketing or use as evident from Section 1 1 above; and 

(5) The permission for the commercial marketing or use of the product after said 
regulatory review period is the first commercial marketing or use of the product 
under the provisions of the FFDCA. 

Applicant believes that the subject patent is entitled to 1 827 days of term extension. 
This length of extension has been calculated as follows. Details of the key days are 
presented as Exhibit F. 

(1) Number of days of the testing phase is 4543 days (between 22 July 1983 and 29 
December 1995); 
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(2) Number of days of the approval phase is 355 days (between 29 December 1995 and 
18 December 1996). The sponsor of the subject IND and NDAs acted in due 
diligence during the relevant periods as evident from the aforementioned Exhibits El 
and E2; 

(3) One half of the testing period is 2271 days; 

(4) The sum of the period recited under Paragraph 12(3) and the period recited under 
Paragraph 12(2) of this section is 2626 days (modified regulatory review period); 

(5) The subject patent issued subsequent to 24 September 1984 (effective date of the 
1984 Waxman-Hatch Act); 

(6) The date of approval of the subject NDA is 18 December 1996; 

(7) The date which is 17 years from the issue date is 27 January 2004; 

(8) The date which is 20 years from the earliest US priority date is 23 August 1998; 

(9) Addition of the modified regulatory review period of 2626 days recited under 
Paragraph 12(4) above would extend the expiration date of the subject patent to 6 
April 2011; 

(10) The extension period is subject to the five-year limitation under 35 USC 
156(g)(6)(A) and hence, the subject patent cannot be extended beyond 27 January 
2009; 

(1 1) The patent term extension is also subject, under 35 USC 156(c)(3) to the fourteen 
year limitation as to the net effective life of the patent after the NDA approval. This 
limitation dictates that the subject patent cannot be extended beyond 1 8 December 
2010. 

(12) In light of the conclusions stated under Paragraphs 12(9), 12(10), and 12(1 1), the 
extended expiration date is greater than the five year limitation set forth in USC 
156(g)(6)(A) and greater than the fourteen year limitation recited under Paragraph 
12(1 1). Thus, the extended expiration date of the subject patent is believed to be 27 
January 2009, namely 1827 days after the date of the 17-year term (extension from 
27 January 2004 to 27 January 2009). 
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13. APPLICANT'S ACKNOWLEDGMENT OF DUTY TO DISCLOSE : 

Applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services under 37 CFR 1.765 any 
information which is material to the determination of entitlement for the extension sought 
herein. 

14. THE PRESCRIBED FEE FOR RECEIVING AND ACTING UPON THE 
APPLICATION FOR EXTENSION : 

Please charge Deposit Account Number 13-3372 (Bayer Corporation ) in the amount 
of $1,090.00 (One Thousand Thirty Dollars) as the fee covering the instant applicant for 
patent term extension. The Commissioner is hereby authorized to charge any additional fees 
which may be required or credit any overpayment to Account No. 13-3372. A duplicate 
copy of this sheet is enclosed. 

15. THE NAME* ADDRESS. AND TELEPHONE NUMBER OF THE PERSON TO 
WHOM INQUIRIES AND CORRESPONDENCE RELATING TO THE 
APPLICATION FOR PATENT TERM EXTENSION ARE TO BE DIRECTED : 

Please forward all inquiries and correspondence relating to this application for patent 
extension to: 

Jeffrey M. Greenman, Esq. 

Registration No. 26,552 

Vice President, Patents and Licensing 

Bayer Corporation 

Pharmaceutical Division 

400 Morgan Lane 

West Haven, CT 06516 

Telephone: (203) 812-2037 

Fax: (203) 812-5492 
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A DUPLICATE OF THE APPLICATION PAPERS. CERTIFIED AS SUCH: 



A duplicate of this Application, certified as such, is enclosed herewith. Also enclosed 
are three (3) copies for the convenience of the Examiner. 



DECLARATION OF ATTORNEY: 



I hereby declare that all statements made herein of my own knowledge are true; that 
all statements made on information and belief are believed to be true; that these statements 
were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of this 
application; that I am a patent attorney authorized to practice before the United States Patent 
and Trademark Office; that Bayer Corporation has been granted certain rights under the 
subject patent by its parent company Bayer AG; that Bayer Corporation's predecessor in 
interest Miles Inc. was the sponsor of the subject IND and Bayer Corporation was the 
sponsor of the subject NDA; that Miles Inc. and Bayer Corporation was/is an affiliate of 
Bayer AG and sublicensed by Bayer AG to market approved products in the United States; 
that by virtue of the enclosed Power of Attorney duly signed by Bayer AG I am an 
authorized designee of Bayer AG for the purpose of submitting this application for patent 
term extension, and hence, have the authority to submit and prosecute this application on 
behalf of Bayer Corporation; that I believe the subject patent is subject to extension pursuant 
to 37 CFR 1.710; that I believe an extension of the length claimed is justified under 35 USC 
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156 and the applicable regulations; and that I believe that the subject patent meets the 
conditions for term extension as set forth in 37 CFR 1.720. 



Telephone: (203) 812-2786 
Fax: (203)812-5492 

Exhibit A Al : summary of chemical and physical properties of miglitol 



Exhibit B: 


copy ofUSP 4,639,436 


Exhibit C: 


copy of assignment 


Exhibit D: 


copy of Certificate of Correction 


Exhibit El: 


testing phase during IND 22,316 


Exhibit E2: 


approval phase for NDA 20-682 


Exhibit F: 


key dates in calculation 



Respectfully submitted, 




Barbara A. Shimei, Esq. 
Reg. No. 29,862 
Bayer Corporation 
400 Morgan Lane 
West Haven, CT 06516 



A2: package insert 
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RECEIVED 

FEB I | /997 



I hereby certify the attached is a true copy of the accompanying application for extension of the term 
of US Patent 4,639,436 under 35 USC 156 including its exhibits and supporting papers. 



Barbara A. Shimei, Esq. 
Registration No. 29,862 
Attorney for applicant 
Bayer Corporation 
400 Morgan Lane 
West Haven, CT 06516 




ORIGINAL 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re U.S. Patent No.:4,639,436 



Issued: 27 January 1987 



Patentee: Junge et al. 



Title: Antidiabetic 3,4,5-Trihydroxypiperidines 



Assignee: Bayer Aktiengesellschaft 



Date: 11 February 1997 



Box Patent Extension 

Commissioner of Patents andTrademarks 

Washington, DC 20231 



RECEIVED 



FEB 1 1 1997 



Sir: 



PATENT EXTENSION 
A/C PATENTS 



LETTER OF TRANSMITTAL OF APPLICATION FOR EXTENSION OF PATENT TERM 



Transmitted herewith for filing is an application for extension of term of the above- 
identified patent and a duplicate of said application papers, certified as such. Also 
enclosed are three (3) additional copies for the convenience of the Examiner. 

The content of the application consists of: 

14 pages of information and various statements made by Bayer AG 

(assignee of record of U.S. Patent 4,639,436) and the undersigned attorney 

pursuant to 35 USC 156 et seq. and 37 CFR 1 .710 et seq. 

6 pages of Exhibit A1 

18 pages of Exhibit A2 

36 pages of Exhibit B 

1 page of Exhibit C 

3 pages of Exhibit D 

4 pages of Exhibit E1 
4 pages of Exhibit E2 
1 page of Exhibit F 



UNDER 35 USC 156 et seq. and 37 CFR 1.710 et seq 



Submitted concurrently herewith is a Power of Attorney duly signed by Bayer AG 
appointing the undersigned to file and prosecute this application for patent term restoration 
on its behalf. 

The Commissioner is hereby authorized to charge payment of any fees associated 
with this communication or credit any overpayment to Deposit Account No. 13-3372. A 
duplicate of this sheet is enclosed. 



Respectfully submitted, 




Barbara A. Shimei, Esq. 



Telephone: (203) 812-2786 
Fax: (203) 812-5492 



Reg. No. 29,862 
Bayer Corporation 
400 Morgan Lane 



West Haven, CT 06516 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re U.S. Patent No.: 4,639,436 Issued: 27 January 1987 

Patentee: Bayer Aktiengesellschaft Title: Antidiabetic 3,4,5-Trihydroxypiperidines 



Box Patent Extension 
Commissioner of Patents and Trademarks 
Washington, DC 20231 



RECEIVED 

Sir: p EB t I 1997 



POWER OF ATTORNEY PA , fcNl EXTENSION 

A/C PATENTS 

Bayer Aktiengesellschaft, assignee of record of the entire interest of the above-identified 
patent, hereby grants to Jeffrey M. Greenman, Reg. No. 26,552, Barbara A. Shimei, Reg. No. 
29,862, William F. Gray, Reg. No. 31,018, Alice A. Brewer, Reg. No. 32,888, and Huw R. 
Jones, Reg. No. 33,916, complete power of attorney to prosecute the application for extension 
of the term of the above-identified patent, to transact all business in the Patent and Trademark 
Office connected therewith, and to receive any certification of extension of patent term. Please 
send correspondence to: 

Jeffrey M. Greenman, Esq. 
Bayer Corporation 
400 Morgan Lane 
West Haven, CT 06516 
Telephone: (203) 812-2037 
Fax: (203) 812-5492 

Attached to this power is a Certificate Under 37 CFR 3.73(b). 

Respectfully submitted, 
BAYERAKTIENGESELLSCHAFT 

By: s^fe ^^*L R v |M - 

Name: Dr. Schauerte Name: Dr. Ehrenstein 

Title: Secretary Title: Secretary 



Date: February 3 , 1997 Date: February 3, 1997 

Assignment to Bayer AG recorded at USPTO on 23 August 1978 at Reel 3576 Frame 769 



CERTIFICATE UNDER 37 CFR 3.73rm 



Inventors: Bodo Junge, Hans P. Krause, Lutz Mueller and Walter Puis 

Patent No.: 4,639,436 Date Issued: January 27, 1987 

Application No: 936,280 Date Filed: August 23, 1978 V 

Title: Antidiabetic 3,4,5-Trihydroxypiperidines FEB 1 1 1997 

PATENT EXTENSION 
A/C PATENTS 

Bayer Aktiengesellschaft, a corporation, certifies that it is the assignee of the entire 
right, title and interest in the patent identified above by virtue of an assignment from the 
inventors as recorded in the United States Patent and Trademark Office at Reel 3576, 
Frame 769 on 23 August 1978. 

The undersigned has reviewed all the documents in the chain of title of the patent 
identified above and, to the best of the undersigned's knowledge and belief, title is in the 
assignee identified above. 

The undersigned (whose title is supplied below) is empowered to sign this 
certificate on behalf of the assignee. 

I hereby declare that all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further, 
that these statements are made with the knowledge that willful false statements, and the 
like so made, are punishable by fine or imprisonment, or both, under Section 1001, Title 18 
of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 




Signature: ^/^^ -^^^^^ Signature: jj^ 




Name: Dr. Schauerte Name: Dr. Ehrenstein 

Title: Secretary Title: Secretary 



Date: February 3 r 1997 Date: February 3 r 1997 



Miglitol 
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Chemical and Phy<?cgi Pronertfcs 

1 Structure 

1.1 Structural formula 




1.2 Empirical formula 
C 3 H I7 NO, 



L3 Rel. molecular mass 
207.2 g/mol 



1.4 Cl'icmical name 

1 ,5-Didsoxy-l ,5-[(2-hydroxyethy!)imino]-D-g1ucitol 

According to Iupac: (2R, 3R, 4R, 5S)-l-(2-HydroxycthyI)-2-(hydroxymethyl)- 

3,4,5-piperidinetriol 

According to USAN: 3 i 4 l 5-Piperidinctriol-i f (2-hydroxycthyI)-2-(hydroxyme- 

thyl)-,[2R-(2a, 2p, 4a, 5fJ)] 

2 Description 

White to pale yellowish substance 



3 Melting behaviour 

The substance melts at 145-147 °C (capillary method according to DAB). 

4 Hygroscopicity 

The substance is not hygroscopic. The weight increase after 14 day's storage at room 
temperature and relative humidities of 30, 60 and 90 % is 0.0 %. 
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Polymorphism 

The active ingredient miglitol was tested for polymorphism by IR spectroscopy and 
thermal analysis (differential scanning calorimetryk. thermogravimetry and 
thermomicroscopy). The active ingredient crystallized in the same crystal form in al< 
tests with a melting range of 145 - 147 X. Even after 6 months storage at -40'C 
+25 -C and +50* C and after grinding and crystallization from solvents and the melt! 
the crystals do no transform into a different modification. 



Spezific rotation 

The specific rotation [a)l° is 7.8' (•). 
Test apparatus: 
Concentration: 
Active ingredient batch 



Polarimeter 241, Perkin Elmer 
1.2 g in 50 ml water 
513252 with assay, based on 
99,7%. 



the dried substance 



Spezific absorption 

Miglitol exhibits maximum absorption at approx. 200 nm. 



DRUG SUBSTANCE PART I 



6 



Miglitol 



EXHIBIT A1 

Page 3 of 6 



8 Solubility 



Solvent 


Temperature 
(°C) 


Solubility 
(mg/lOOml) 


water 


37 


79100 [ 


0.1 M HCi 


37 


79400 

* /"WW 


Phosphate buffer pH 6.8 
DAB (10 %) 


37 


78800 


Isopropanol 


25 


114 


Acetonitrile 


25 


7.4 


Ethyl acetate 


25 


1.4 


Dichloromeihane 


25 


< 1 


n-Heptane 


25 


< 1 



Test conditions 

The substance (batch no" 509283 and 513252) was stirred with the test solvent in a 
thermostatically controlled water bath for 20 hours and passed through a 0.45 
membrane filter or black band paper filter (the first three). The dissolved active 
ingredient was determined by HPLC (sec attachment 1). 

A comparative solubility determination in water at 37 °C of substance prepared 
according to the ethylene oxide process and glyoxal process did not reveal any 
significant differences. 
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9 Ionisation constants (pK.-yalue) 
pK.-yalue: 5.9 

Test condicons: (ootentiometric method^ 



Solution: 0.003 molar solution in 0.01 M hydrochloric acid 

Titrant: 0.1M sodium hydroxide solution (back titration) 

Electrode: Combined glass/calomel 

Apparatus: Mettler Titrator DL 25 

Measurement temperature: 25 "C 

Batch no: 507300 



10 Partition coefficient (P) 



System 


P 


logP 


Octanol/water 


0.0022 


-2.7 


Octanol/0.1 M HCI 


< 0.001 


< -3 


Octanol/0.1 M NaOH 


0.0019 * 


-2.7 



Test conditions 

In a conical flask, 20 ml each of the upper and lower phases were shaken 
mcachanically at room temperature for 16 hours. The phases were separated and 
subsequently the active ingredient content was determined by high performance liquid 
chromatography (sec attachment 1). 
Batch no. 513252. 



DRUG SUBSTANCE PART I 



EXHIBIT A1 

Page 5 of 6 



c 
o 

E 

tSi 

1) 



JO 
C3 



2 



JO 



JO 

3 



JO 

jo 



o 

« 

id 

a 

u 

3 ° 
2^ 

So 
3 



3 

a 



a 

o 



"3 
C 

o 
U 



U 

o 

O 

v» 

Ml 

c 
o 

E 

en 



c ^ 

I i 

VI 

I* 



JO- 
GO 



o 
c 
o 

K 



.SP 
C 

o 
c 

QJ 

X 



CM 



u 

b 



A 
JO 

CN 



o 



cm 



O 

o 



C3 

JS 

cs 



o 
u 
c 

S 

to 

JO 

a 



jo 

3 



O 

u 
c 

a 

VI 

JO 
3 



O 



JO 
3 



ter 


Ui 
w 






.s 


.£ 


c 


e 


•2 


# o 






O 

V) 


o 

V) 






d 


o 



o 
c 

c 

.2 
*■* 
ja 

o 

VI 



3 
JO 



rs 
JC 
Ou 

V) 

O 

# c 

.2 o 
3 

o 



CO 



a 

o 

a 

2; 



o 

.S 

c 
o 



o 

VI 



o 

•5 

* « 

§ e 

— u 
e 



o o. 



3 
3 

vs 



c 
u 

CO 
X 

o 
c 

C3 



.s 

e 
_o 

o 
« 

O ca 



St 

JO -«3 



a. 

E 
o 



U t- 

3 3 

eS 35 

u ^ 

Q. E 

E-a 

£ c 



w 

.S * 

- £ j=i 



3 

u 



O 



o 

u 

•a 



c 

•2 

« 
•a 

o 



DRUG SUBSTANCE PART I 



Miglitol 



EXHIBIT A1 

Page 6 of 6 



Attachment 1 

Analytical method fHPLO 

Column: Asahipak NH2P t 5/xm material, 

length: 25 cm. I.D. 4.6 mm 

Volume injected: 15 and 20 fil 

Eluent: Acetonitrile / phosphate buffer 

(77 : 23 v/v) 

Flow: 1.0 ml/min 

Temperature of 

column oven: 35 °C 

Detection: UV f 210 nm 
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NDA 20-682 
Dec. 18, 1996 

PROPOSED TEXT OF LABELING (PACKAGE INSERT) 

GLYSET™ 
(miglitol) tablets 

DESCRIPTION 

GLYSET tablets contain miglitol, an oral alpha-glucosidase inhibitor for use in the management of non- 
insulin-dependent diabetes mellitus (NIDDM). Miglitol is a desoxynojirimycin derivative, and is 
chemically known as 3.4,5-piperidinetriol, 1-(2-hydroxyethyl)-2-(hydroxymethyl)-, [2R-(2a,3p\4a,5p)]-. It 
is a white to pale-yellow powder with a molecular weight of 207.2. Miglitol is soluble in water and has a 
pK a of 5.9. Its empirical formula is C„H 17 N0 5 and its chemical structure is as follows: 




GLYSET tablets are available as 25 mg, 50 mg and 100 mg tablets for oral use. The inactive 
ingredients are starch, microcrystalline cellulose, magnesium stearate. hydroxypropyl methylcellulose, 
polyethylene glycol, titanium dioxide, polysorbate 80, and iron oxide. 
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CLINICAL PHARMACOLOGY 

Miglitol is a desoxynojirimycin derivative that delays the digestion of ingested carbohydrates, thereby 
resulting in a smaller rise in blood glucose concentration following meals. As a consequence of 
plasma glucose reduction, GLYSET reduces levels of glycosylated hemoglobin in patients with Type I! 
(non-insulin-dependent) diabetes mellitus. Systemic nonenzymatic protein glycosylation, as reflected 
by levels of glycosylated hemoglobin, is a function of average blood glucose concentration overtime. 

Mechanism of Action: In contrast to sulfonylureas, GLYSET does not enhance insulin secretion. The 
antihyperglycemic action of miglitol results from a reversible inhibition of membrane-bound intestinal 
ct-glucoside hydrolase enzymes. Membrane-bound intestinal ct-glucosidases hydrolyze 
oligosaccharides and disaccharides to glucose and other monosaccharides in the brush border of the 
small intestine. In diabetic patients, this enzyme inhibition results in delayed glucose absorption and 
lowering of postprandial hyperglycemia. 

Because its mechanism of action is different, the effect of GLYSET to enhance glycemic control is 
additive to that of sulfonylureas when used in combination. In addition, GLYSET diminishes the 
insulinotropic and weight-increasing effects of sulfonylureas. 

Miglitol has minor inhibitory activity against lactase and consequently, at the recommended doses, 
would not be expected to induce lactose intolerance. 

Pharmacokinetics: 

Absorption: Absorption of miglitol is saturable at high doses: a dose of 25 mg is completely absorbed, 
whereas a dose of 1 00 mg is only 50% - 70% absorbed. For all doses, peak concentrations are 
reached in 2-3 hours. There is no evidence that systemic absorption of miglitol contributes to its 
therapeutic effect. 

Distribution: The protein binding of miglitol is negligible (<4.0%). Miglitol has a volume of distribution of 
0.18 L/kg, consistent with distribution primarily into the extracellular fluid. 

Metabolism: Miglitol is not metabolized in man or in any animal species studied. No metabolites have 
been detected in plasma, urine, or feces, indicating a lack of either systemic or pre-systemic 
metabolism. 
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Excretion: Miglitol is eliminated by renal excretion as unchanged drug. Thus, following a 25-mg dose, 
over 95% of the dose is recovered in the urine within 24 hours. At higher doses, the cumulative 
recovery of drug from urine is somewhat lower due to the incomplete bioavailability. The elimination 
half-life of miglitol from plasma is approximately 2 hours. 

Special Populations: 

Renal Impairment Because miglitol is excreted primarily by the kidneys, accumulation of miglitol is 
expected in patients with renal impairment. Patients with creatinine clearance < 25 mL/min taking 25 
mg 3 times daily exhibited a greater than two-fold increase in miglitol plasma levels as compared to 
subjects with creatinine clearance > 60 mL/min. Dosage adjustment to correct the increased plasma 
concentrations is not feasible because miglitol acts locally. Little information is available on the safety 
of miglitol in patients with creatinine clearance < 25 mL/min. 

Hepatic impairment. Miglitol pharmacokinetics were not altered in cirrhotic patients relative to healthy 
control subjects. Since miglitol is not metabolized, no influence of hepatic function on the kinetics of 
miglitol is expected. 

Elderly. The pharmacokinetics of miglitol were studied in elderly and young males (n = 8 per group). 
At a dosage of 100 mg 3 times daily for 3 days, no differences between the two groups were found. 

Gender. No significant difference in the pharmacokinetics of miglitol was observed between elderly 
men and women when body weight was taken into account. 

Race. Several pharmacokinetic studies were conducted in Japanese volunteers, with results similar to 
those observed in Caucasians. A study comparing the pharmacodynamic response to a single 50-mg 
dose in Black and Caucasian healthy volunteers indicated similar glucose and insulin responses in 
both populations. 
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CLINICAL TRIALS 

Clinical Experience in Non-lnsuIin-Dependent Diabetes Mellitus (NIDDM) Patients on Dietary 
Treatment Only: GLYSET was evaluated in two US and three non-US controlled, fixed-dose, 
monotherapy studies, in which 735 GLYSET-treated patients were evaluated for efficacy analyses. 
(See Table 1) 

In Study 1 t a one-year study in which GLYSET was evaluated as monotherapy and also as combination 
therapy, there was a statistically significantly smaller increase in mean glycosylated hemoglobin 
(HbA1c) overtime in the miglitol 50 mg 3 times daily monotherapy arm compared to placebo. 
Significant reductions in mean fasting and postprandial plasma glucose levels and in mean 
postprandial insulin levels were observed in GLYSET-treated patients compared with the placebo 
group. 

In Study 2, a 14-week study, there was a significant decrease in HbA1c in patients receiving GLYSET 
50 mg 3 times daily or 100 mg 3 times daily compared to placebo. In addition, there were significant 
reductions in postprandial plasma glucose and postprandial serum insulin levels compared to placebo. 

Study 3 was a 6-month dose-ranging trial evaluating GLYSET at doses from 25 mg 3 times daily to 
200 mg 3 times daily. GLYSET produced a greater reduction in HbA1c than placebo at all doses, 
although the effect was statistically significant only at the 1 00 mg 3 times daily and 200 mg 3 times daily 
doses. In addition, all doses of GLYSET produced significant reductions in postprandial plasma 
glucose and postprandial insulin levels compared to placebo. 

Studies 4 and 5 were 6-month studies evaluating 50 and 100 mg 3 times daily, and 100 mg 3 times 
daily, respectively. As compared to placebo, GLYSET produced significant reductions in HbA1c, as well 
as a significant reduction in postprandial plasma glucose in both studies at the doses employed. 
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Table 1 



GLYSET Monotherapy Study Results 



Study 


Treatment 
i i can i iciu 


HbA1c(%) 


1-hour Postprandial Glucose 
fma/dL} 


Mean Change 
from Baseline* 


Treatment 
Effect" 


Mean Change 


Treatment 
effect 


1 

(US) 


Placebo 


+0.71 




+^4 




GLYSET 50 mg t.i.d.*" 


•*.n 11 


f\ cat 


-39 


-63' 


2 
(US) 


ridwcuu 


+0.47 


— 


+15 




i w& i ju illy l.l.u. 


-0.22 


-0.69' 


-52 


-67' 


GLYSFT 1 DO mn t i rl 


-0.28 


-0.75' 


-59 


-74' 


3 

(non- 
US) 




+0.18 




+2 




GLYSET 25 mg t.i.d. 


-u.uo 


A Off 

-0.26 


-33 


-35' 


GLYSET 50 mg t.i.d. 


-0.22 


-0.40 


-45 


-47' 


GLYSET 100 mg t.i.d. 


-0.63 


-0.81' 


-62 


-64' 


GLYSET 200 mq t.i.d.± 


-0.84 


-1.02' 


-85 


-87' 


4 

(non- 
US) 


Placebo 


+0.01 




+8 




GLYSET 50 mg t.i.d. 


-0.35 


-0.36' 


-20 


-28' 


GLYSET 100 mg t.i.d. 


-0.57 


-0.58' 


-25 


-33' 


5 

(non- 
US) 


Placebo 


+0.32 




+17 




GLYSET 100 mg t.i.d. 


-0.43 


-0.75' 


-38 


-55' 



* Mean baseline ranged from 7.54 to 8.72 % in these studies. 
** The result of subtracting the placebo group average 
*** t.i.d. = 3 times daily 
f p<0.05 

X Although results for the 200 mg 3 times daily are presented for completeness, the maximum 
recommended dosage of Glyset is 100 mg 3 times daily 
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Clinical Experience in NIDDM Patients Receiving Sulfonylureas: GLYSET was studied as adjunctive 
therapy to a background of maximal or near-maximal sulfonylurea (SFU) treatment in three large, double- 
blind, randomized studies (two US and one non-US) in which 471 GLYSET-treated patients were evaluated 
for efficacy.(See Table 2) 

Study 6 included patients under treatment with maximal doses of SFU at entry. At the end of this 14-week 
study, the mean treatment effects on glycosylated hemoglobin (HbA1c) were -0.82% and -0.74% for 
patients receiving GLYSET 50 mg 3 times daily +SFU and GLYSET 100 mg 3 times daily +SFU, 
respectively. 

Study 7 was a one-year study in which GLYSET at 25, 50 or 1 00 mg 3 times daily was added to a maximal 
dose of glyburide (1 mg twice daily). At the end of this study, the mean treatment effects on HbA1 c of 
GLYSET when added to maximum glyburide therapy were -0.30%, -0.62%, and -0.73% with the 25, 50 and 
100 mg 3 times daily GLYSET dosages, respectively. 

In Study 8, the addition of GLYSET 100 mg 3 times daily to a background of treatment with glyburide 
produced an additional mean treatment effect on HbA1c of -0.66 %. 
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Table 2 

GLYSET Plus Sulfonylurea (SFU) Combination Therapy Results 



Study 


Treatment 


HbA1c(%) 


1-hour Postprandial Glucose 
(mg/dL) 


Mean Change 
from Baseline* 


Treatment 
Effect" 


Mean Change 
from Baseline 


Treatment 
Effect" 


6 
(US) 


Placebo + SFU 


T U.OO 




-1 




GLYSET 50 mg t.i.d.*** + SFU 


.-0.49 


-0.82* 


-69 


-68* 


GLYSET 100 mgt.i.d. + SFU 


-0.41 


-0.74 t 


-73 


-72* 


7 
(US) 


Placebo + SFU 


+1.01 




48 




GLYSET 25 mg t.i.d. + SFU 


+0.71 


-0.30* 


-2 


-50* 


GLYSET 50 mg t.i.d. + SFU 


+0.39 


-0.62* 


-13 


-61* 


GLYSET 100 mgt.i.d. + SFU 


+0.28 


-0.73* 


-33 


-81* 


8 

(non- 
US) 


Placebo + SFU 


+0.16 




+10 




GLYSET 100 mgt.i.d. + SFU 


-0.50 


-0.66* 


-36 


-46* 



Mean baseline ranged from 8.56 to 9.1 6 % in these studies. 
" The result of subtracting the placebo group average. 
*" t.i.d. = 3 times daily 
* p<0.05 
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Dose-Response: Results from controlled, fixed-dose studies of GLYSET as monotherapy or as 
combination treatment with a sulfonylurea were combined to derive a pooled estimate of the difference 
from placebo in the mean change from baseline in glycosylated hemoglobin (HbA1c) and postprandial 
plasma glucose as shown in Figures 1 and 2: 

Figure 1 
HbA1c (%) 

Mean Change From Baseline: Treatment Effect 
Pooled Results from Controlled Fixed-Dose Studies in Tables 1 and 2 



Dose of miglitol (mg tid) 
25 50 100 
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Figure 2 

1- Hour Postprandial Plasma Glucose 
Mean Change From BaseIine:Treatment Effect 
Pooled Results from Controlled Fixed-Dose Studies in Tables 1 and 2 



•J 

CO 
B 



c 

0) 



Dose of miglitol (mg tid) 
25 SO 100 




Because of its mechanism of action, the primary pharmacologic effect of miglitol is manifested as a 
reduction in postprandial plasma glucose, as shown previously in all of the major clinical trials. GLYSET 
was statistically significantly different from placebo at all doses in each of the individual studies with respect 
to effect on mean one-hour postprandial plasma glucose, and there is a dose response from 25 to 100 mg 
3 times daily for this efficacy parameter. 
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INDICATIONS AND USAGE 

GLYSET. as monotherapy, is indicated as an adjunct to diet to improve glycemic control in patients with 
non-insulin-dependent diabetes mellitus (NIDDM) whose hyperglycemia cannot be managed with diet 
alone. GLYSET may also be used in combination with a sulfonylurea when diet plus either GLYSET or a 
sulfonylurea alone do not result in adequate glycemic control. The effect of GLYSET to enhance glycemic 
control is additive to that of sulfonylureas when used in combination, presumably because its mechanism of 
action is different. 

In initiating treatment for NIDDM, diet should be emphasized as the primary form of treatment. Caloric 
restriction and weight loss are essential in the obese diabetic patient. Proper dietary management alone 
may be effective in controlling blood glucose and symptoms of hyperglycemia. The importance of regular 
physical activity when appropriate should also be stressed. If this treatment program fails to result in 
adequate glycemic control, the use of GLYSET should be considered. The use of GLYSET must be viewed 
by both the physician and patient as a treatment in addition to diet and not as a substitute for diet or as a 
convenient mechanism for avoiding dietary restraint. 

CONTRAINDICATIONS 

GLYSET is contraindicated in patients with: 
Diabetic ketoacidosis 

Inflammatory bowel disease, colonic ulceration, or partial intestinal obstruction and in patients 
predisposed to intestinal obstruction 

Chronic intestinal diseases associated with marked disorders of digestion or absorption or with 
conditions that may deteriorate as a result of increased gas formation in the intestine 
Hypersensitivity to the drug or any of its components 
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PRECAUTIONS 
General 

Hypoglycemia: Because of its mechanism of action, GLYSET when administered alone should not cause 
hypoglycemia in the fasted or postprandial state. Sulfonylurea agents may cause hypoglycemia. Because 
GLYSET given in combination with a sulfonylurea will cause a further lowering of blood glucose, it may 
increase the hypoglycemic potential of the sulfonylurea, although this was not observed in clinical trials. 
Oral glucose (dextrose), whose absorption is not delayed by GLYSET, should be used instead of sucrose 
(cane sugar) in the treatment of mild-to-moderate hypoglycemia. Sucrose, whose hydrolysis to glucose 
and fructose is inhibited by GLYSET, is unsuitable for the rapid correction of hypoglycemia. Severe 
hypoglycemia may require the use of either intravenous glucose infusion or glucagon injection. 

Loss of Control of Blood Glucose: When diabetic patients are exposed to stress such as fever, trauma, 
infection, or surgery, a temporary loss of control of blood glucose may occur. At such times, temporary 
insulin therapy may be necessary. 

Renal Impairment: Plasma concentrations of GLYSET in renally impaired volunteers were proportionally 
increased relative to the degree of renal dysfunction. Long-term clinical trials in diabetic patients with 
significant renal dysfunction (serum creatinine >2.0 mg/dL) have not been conducted. Therefore, treatment 
of these patients with GLYSET is not recommended. 

Information for Patients: the following information should be provided to patients: 

GLYSET should be taken orally three times a day at the start (with the first bite) of each main meal. 
It is important to continue to adhere to dietary instructions, a regular exercise program, and regular . 
testing of urine and/or blood glucose. 

GLYSET itself does not cause hypoglycemia even when administered to patients in the fasted 
state. Sulfonylurea drugs and insulin, however, can lower blood sugar levels enough to cause 
symptoms or sometimes life-threatening hypoglycemia. Because GLYSET given in combination 
with a sulfonylurea or insulin will cause a further lowering of blood sugar, it may increase the 
hypoglycemic potential of these agents. The risk of hypoglycemia, its symptoms and treatment, 
and conditions that predispose to its development should be well understood by patients and 
responsible family members. Because GLYSET prevents the breakdown of table sugar, a source 
of glucose (dextrose. D-glucose) should be readily available to treat symptoms of low blood sugar 
when taking GLYSET in combination with a sulfonylurea or insulin. 
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If side effects occur with GLYSET, they usually develop during the first few weeks of therapy. They 
are most commonly mild-to-moderate dose-related gastrointestinal effects, such as flatulence, soft 
stools, diarrhea, or abdominal discomfort, and they generally diminish in frequency and intensity 
with time. Discontinuation of drug usually results in rapid resolution of these gastrointestinal 
symptoms. 

Laboratory Tests: Therapeutic response to GLYSET may be monitored by periodic blood glucose tests. 
Measurement of glycosylated hemoglobin levels is recommended for the monitoring of long-term glycemic 
control. 

Drug Interactions: Several studies investigated the possible interaction between miglitol and glyburide. In 
six healthy volunteers given a single dose of 5-mg glyburide on a background of 6 days treatment with 
miglitol (50 mg 3 times daily for 4 days followed by 100 mg 3 times daily for 2 days) or placebo, the mean 
C m „ and AUC values for glyburide were 17% and 25% lower, respectively, when glyburide was given with 
miglitol. In a study in diabetic patients in which the effects of adding miglitol 100 mg 3 times daily x 7 days 
or placebo to a background regimen of 3.5 mg glyburide daily were investigated, the mean AUC value for 
glyburide was 1 8% lower in the migiitol-treated group, although this difference was not statistically 
significant. Further information on a potential interaction with glyburide was obtained from one of the large 
US clinical trials (Study 7) in which patients were dosed with either miglitol or placebo on a background of 
glyburide 1 mg twice daily. At the 6-month and 1 -year clinic visits, patients taking concomitant miglitol 1 00 
mg 3 times daily exhibited mean C m „ values for glyburide that were 16% and 8% lower, respectively, 
compared to patients taking glyburide alone. However, these differences were not statistically significant. 
Thus, although there was a trend toward lower AUC and C m „ values for glyburide when co-administered 
with GLYSET, no definitive statement regarding a potential interaction can be made based on the foregoing 
three studies. 

The effect of miglitol (1 00 mg 3 times daily x 7 days) on the pharmacokinetics of a single 1 000-mg dose of 
metformin was investigated in healthy volunteers. Mean AUC and C^ values for metformin were 12% to 
1 3% lower when the volunteers were given miglitol as compared with placebo, but this difference was not 
statistically significant. 

In a healthy volunteer study, co-administration of either 50 mg or 100 mg miglitol 3 times daily together with 
digoxin reduced the average plasma concentrations of digoxin by 19% and 28%, respectively. However, in 
diabetic patients under treatment with digoxin, plasma digoxin concentrations were not altered by co- 
administration of miglitol 1 00 mg 3 times daily x 14 days. 
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Other healthy volunteer studies have demonstrated that miglitol may significantly reduce the bioavailability 
of ranitidine and propranolol by 60% and 40%, respectively. No effect of miglitol was observed on the 
pharmacokinetics or pharmacodynamics of either warfarin or nifedipine. 

Intestinal adsorbents (e.g., charcoal) and digestive enzyme preparations containing carbohydrate-splitting 
enzymes (e.g., amylase, pancreatin) may reduce the effect of GLYSET and should not be taken 
concomitantly. 

In 12 healthy males, concomitantly administered antacid did not influence the pharmacokinetics of miglitol. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility: Miglitol was administered to mice by the 
dietary route at doses as high as approximately 500 mg/kg body weight (corresponding to greater than 5 
times the exposure in humans based on AUC) for 21 months. In a two-year rat study, miglitol was 
administered in the diet at exposures comparable to the maximum human exposures based on AUC. 
There was no evidence of carcinogenicity resulting from dietary treatment with miglitol. 

In vitro, miglitol was found to be non-mutagenic in the bacterial mutagenesis (Ames) assay and the 
eukaryotic forward mutation assay (CHC7HGPRT). Miglitol did not have any clastogenic effects in vivo in 
the mouse micronucleus test. There were no heritable mutations detected in dominant lethal assay. 

A combined male and female fertility study conducted in Wistar rats treated orally with miglitol at dose 
levels of 300 mg/kg body weight (approximately 8 time the maximum human exposure based on body 
surface area) produced no untoward effect on reproductive performance or capability to reproduce. In 
addition, survival, growth, development, and fertility of the offspring were not compromised. 
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Pregnancy: 

Teratogenic Effects: Pregnancy Category B. The safety of GLYSET in pregnant women has not been 
established. Developmental toxicology studies have been performed in rats at doses of 50, 150 and 450 
mg/kg, corresponding to levels of approximately 1 .5, 4, and 12 times the maximum recommended human 
exposure based on body surface area. In rabbits, doses of 10, 45, and 200 mg/kg corresponding to levels 
of approximately 0.5, 3. and 1 times the human exposure were examined. These studies revealed no 
evidence of fetal malformations attributable to GLYSET. Doses of GLYSET up to 4 and 3 times the human 
dose (based on body surface area), for rats and rabbits, respectively, did not reveal evidence of impaired 
fertility or harm to the fetus. The highest doses tested in these studies, 450 mg/kg in the rat and 200 mg/kg 
in the rabbit promoted maternal and/or fetal toxicity. Fetotoxicity was indicated by a slight but significant 
reduction in fetal weight in the rat study and slight reduction in fetal weight, delayed ossification of the fetal 
skeleton and increase in the percentage of non-viable fetuses in the rabbit study. In the peri-postnatal 
study in rats, the NOAEL (No Observed Adverse Effect Level) was 100 mg/kg (corresponding to 
approximately four times the exposure to humans, based on body surface area). An increase in stillborn 
progeny was noted at the high dose (300 mg/kg) in the rat peri-postnatal study, but not at the high dose 
(450 mg/kg) in the delivery segment of the rat developmental toxicity study. Otherwise, there was no 
adverse effect on survival, growth, development, behavior, or fertility in either the rat developmental toxicity 
or peri-postnatal studies. There are, however, no adequate and well-controlled studies in pregnant women. 
Because animal reproduction studies are not always predictive of human response, this drug should be 
used during pregnancy only if clearly needed. 

Nursing Mothers: Miglitol has been shown to be excreted in human milk to a very small degree. Total 
excretion into milk accounted for 0.02% of a 1 00-mg maternal dose. The estimated exposure to a nursing 
infant is approximately 0.4% of the maternal dose. Although the levels of miglitol reached in human milk 
are exceedingly low, it is recommended that GLYSET not be administered to a nursing woman. 

Pediatric Use: Safety and effectiveness of GLYSET in pediatric patients have not been established. 
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ADVERSE REACTIONS 

Gastrointestinal: Gastrointestinal symptoms are the most common reactions to GLYSET. In U.S. 
placebo-controlled trials, the incidences of abdominal pain, diarrhea, and flatulence were 11.7%, 
28.7%, and 41 .5% respectively in 962 patients treated with miglitol 25-1 00 mg 3 times daily, whereas 
the corresponding incidences were 4.7%,10.0%, and 12.0% in 603 placebo-treated patients. The 
incidence of diarrhea and abdominal pain tended to diminish considerably with continued treatment. 

Dermatologic: Skin rash was reported in 4.3% of miglitol-treated patients compared to 2.4% of 
placebo-treated patients. Rashes were generally transient and most were assessed as unrelated to 
GLYSET by physician-investigators. 

Abnormal Laboratory Findings: Low serum iron occurred more often in GLYSET-treated patients 
(9.2%) than in placebo-treated patients (4.2%) but did not persist in the majority of cases and was not 
associated with reductions in hemoglobin or changes in other hematologic indices. 

OVERDOSAGE 

Unlike sulfonylureas or insulin, an overdose of GLYSET will not result in hypoglycemia. An overdose 
may result in transient increases in flatulence, diarrhea, and abdominal discomfort. Because of the 
lack of extra-intestinal effects seen with GLYSET, no serious systemic reactions are expected in the 
event of an overdose. 
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DOSAGE AND ADMINISTRATION 

There is no fixed dosage regimen for the management of diabetes mellitus with GLYSET or any other 
pharmacologic agent. Dosage of GLYSET must be individualized on the basis of both effectiveness 
and tolerance while not exceeding the maximum recommended dosage of 100 mg 3 times daily 
GLYSET should be taken three times daily at the start (with the first bite) of each main meal. GLYSET 
should be started at 25 mg, and the dosage gradually increased as described below, both to reduce 
gastrointestinal adverse effects and to permit identification of the minimum dose required for adequate 
glycemic control of the patient. 

During treatment initiation and dose titration (see below), one-hour postprandial plasma glucose may 
be used to determine the therapeutic response to GLYSET and identify the minimum effective dose for 
the patient. Thereafter, glycosylated hemoglobin should be measured at intervals of approximately 
three months. The therapeutic goal should be to decrease both postprandial plasma glucose and 
glycosylated hemoglobin levels to normal or near normal by using the lowest effective dose of 
GLYSET, either as monotherapy or in combination with a sulfonylurea. 

Initial Dosage: The recommended starting dosage of GLYSET is 25 mg, given orally three times daily 
at the start (with the first bite) of each main meal. However, some patients may benefit by starting at 25 
mg once daily to minimize gastrointestinal adverse effects, and gradually increasing the frequency of 
administration to 3 times daily. 
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Maintenance Dosage: The usual maintenance dose of GLYSET is 50 mg 3 times daily, although 
some patients may benefit from increasing the dose to 100 mg 3 times daily. In order to allow 
adaptation to potential gastrointestinal adverse effects.it is recommended that GLYSET therapy be 
initiated at a dosage of 25 mg 3 times daily, the lowest effective dosage, and then gradually titrated 
upward to allow adaptation. After 4 - 8 weeks of the 25 mg 3 times daily regimen, the dosage should 
be increased to 50 mg 3 times daily for approximately three months, following which a glycosylated 
hemoglobin level should be measured to assess therapeutic response. If, at that time, the glycosylated 
hemoglobin level is not satisfactory, the dosage may be further increased to 100 mg 3 times daily, the 
maximum recommended dosage. Pooled data from controlled studies suggest a dose-response for 
both HbA1c and one-hour postprandial plasma glucose throughout the recommended dosage range. 
However, no single study has examined the effect on glycemic control of titrating patients' doses 
upwards within the same study. If no further reduction in postprandial glucose or glycosylated 
hemoglobin levels is observed with titration to 100 mg 3 times daily, consideration should be given to 
lowering the dose. Once an effective and tolerated dosage is established, it should be maintained. 

Maximum Dosage: The maximum recommended dosage of GLYSET is 100 mg 3 times daily. In one 
clinical trial, 200 mg 3 times daily gave additional improved glycemic control but increased the 
incidence of the gastrointestinal symptoms described above. 

Patients Receiving Sulfonylureas: Sulfonylurea agents may cause hypoglycemia. There was no 
increased incidence of hypoglycemia in patients who took GLYSET in combination with sulfonylurea 
agents compared to the incidence of hypoglycemia in patients receiving sulfonylureas alone in any 
clinical trial. However, GLYSET given in combination with a sulfonylurea will cause a further 
lowering of blood glucose and may increase the risk of hypoglycemia due to the additive effects of the 
two agents. If hypoglycemia occurs, appropriate adjustments in the dosage of these agents should be 
made. 
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HOW SUPPLIED 

GLYSET is available as 25-mg, 50-mg, and 100-mg light-gray, hexagonal-shaped, film-coated tablets. 
The 25-mg tablet is debossed with the word "GLYSET" on one side and "25" on the other. The 50-mg 
tablet is debossed with the word "GLYSET" on one side and "50" on the other. The 1 00-mg tablet is 
debossed with the word "GLYSET" on one side and "100" on the other. 



Strength 



NDC 



Tablet Identification 
Front Back 



Bottles of 100: 



25 mg 
50 mg 
100 mg 



0026-2871-51 
0026-2872-51 
0026-2873-51 



GLYSET 
GLYSET 
GLYSET 



25 
50 
100 



Bottles of 1000: 25 mg 



50 mg 
100 mg 



0026-2871-54 
0026-2872-54 
0026-2873-54 



GLYSET 
GLYSET 
GLYSET 



25 
50 
100 



Unit Dose 
Packages of 100: 



25 mg 
50 mg 
100 mg 



0026-2871-48 
0026-2872-48 
0026-2873-48 



GLYSET 
GLYSET 
GLYSET 



25 
50 
100 



Store between 15°-30°C (59°-86°F). For bottles, keep container tightly closed. 



Caution: Federal law prohibits dispensing without a prescription. 



Bayer Corporation 
Pharmaceutical Division 
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West Haven, CT 06516 USA 
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» vmiM a r.T~rw~ blooded animal is converted in the patient's body to the 

ANTIDIABETIC active compound. 

3A5-TMHYDROXYPIPERIDINES Suitable pharmaceutical acceptable salts are e.g. chic- 

. . t . . "^es, sulfates, acetates, carbonates and oxalates. EXHIBIT B 

particular as agents against diabetes, hyperlipaemia and ^TEiSTK ?T A h m ? ' f e 7n °i 

adiposity, and in animal nutrition, for influencing the S"? haVmg fr ° m 2 u . t0 ^ *™ { to 10, C 

lean meat/fat ratio in favour of the proportion of lean in * ^I 100 ^' ' b J^ hc or Cyclic aliphatic radi- 

mea t. u ^ having from 3 to 10 C atoms, which can be satu- 

The present invention provides compounds which rate f m onc-unsattirated or di-unsaturated, carbocyclic 

are 3A^t^myd^oxypiperidinesof the following general Particularly cycloalkyl, cycloalkenyl or cycloalkinyl 

formula or their pharmaceutical^ acceptable salts and ? avmg 3 10 8 0311)011 atoms » n** 1 & cyclopentyl, cyclo- 

bioprecursors: 1S hexvl » cyclopentenyl, cyclohexenyl, cyclopentadienyl 

or cyclohexadienyl aryl having 6 or 10 C atoms, such as 

Rl phenyl or naphthyl, or a heterocyclic radical having 

\ / from 3 to 8, in particular from 3 to 6, ring members 

/ N which can contain 1, 2, 3 or 4 hetero-atoms, each of 

Ho-( V- R 2 20 ^ hich * P referablv N» O or S, and to which a benzene 

\ / ring or a further said heterocyclic radical can be fused, 

each of the above groups being optionally substituted 

HO OH by from i to 5, most preferably by 1,2 or 3, substituents. 

Examples which may be mentioned of substituents 

in which Ri and R3 are the same or different and each is 25 for are: bydroxyl, and alkoxy having preferably 

H or an optionally substituted, straight-chain, branched from 1 to 4 carbon atoms, in particular methoxy and 

or cyclic saturated or unsaturated aliphatic bydrocar- ethoxy; acyloxy, the acyl radical being derived from an 

bon radical eg. alky 1, alkeny 1 or alldnyl or an optionally aliphatic (particularly alkane) carboxylic acid having 

substituted carbocyclic aromatic or heterocyclic radical from 1 to 7 C atoms, an aromatic carboxylic acid, most 

^ &2 30 preferably a phenyl-carboxylic acid, such as benzoic 

acid, phthalic acid, etc, optionally substituted in the 

K phenyl moiety by one, two or more of —OH, -halogen, 

-H, -OH. -or\ -SH. -SR' f -NH* — NHR\ -/ , Preferably F, CI or Br. Ci to Q-alkyl, Q to Q-alkoxy, 

\ mtr and/or ammo, or a heterocyclic carboxylic acid 

R" 35 which is derived from a 5-membered or 6-membered 

NH2CH2-. NHR— CH 2 -. NR-R--CH2-. -COOH. heterocyclic compound containing from t to 3 hetero- 
atoms each of which is N, O or S and optionally substi- 

— COOR', HO— CH 2 — , R'CO — NHCH2 — , tuted in the heterocyclic ring moiety by Ci to Gi-alkyl, 

R'CO-NR"CH 2 -, R'SOjNHCHi-. R'S02-NR"CH 2 - t chl ?^ or . amino, monc^ylamino 

40 and dialkylamino having preferably from 1 to 4 carbon 

R'— NH— c— NH— CH2— , atoms in each alkyl moiety, most preferably monome- 

II thylamino, monoethylamino, dimethylamino and dieth- 

ylamino, and monoacylamino, the acyl moiety being 

R «— nh— c— NH— CH 2 — R'— o— c— NH— CHj— derived from an aliphatic (particularly alkane) carbox- 

II fl * 45 y lic acid having from 1 to 7 C atoms, an aromatic car- 

s boxylic acid, most preferably a phenyl-carboxylic acid, 

-sojH. -cn, -CONH2, -CONHR* or -conr'R", su ( ch 88 **** phthalic acid, etc., optionally 

substituted in the phenyl moiety by —OH, -halogen, 
wherein R' and R" are the same or different and each most P ref erably F, CI or Br, Ci to Q-alkyl, Ci to C4- 
has any of the meanings given above for Ri, provided 50 alkoxy, nitro and/or amino, or a heterocyclic carbox* 
that when R 3 is — CHjOH and R2 is H or OH; RHD 3 y Uc acid which * derived from a 5-membcred or 6- 
is H and R 2 is H, OH, SO3H, — CN or CH2— NH2; or membered heterocyclic compound containing from 1 to 
R3 is — CH2— NH2 and R2 is OH, then Ri is not H. R 3 3 hetero-atoms each of which is N, O or S and option- 
preferably is — H, — CHj, — CH2OH, — CH2— NH 2 » ^ substituted in the heterocyclic ring moiety by Q to 
NHR'— CH2— , NR'R"— CHj— , R'CONH— CH 2 — , 55 Q-alkyl, chlorine, bromine or amino; mercapto, or 
R'CO — NR"CH2— , Hal— CHr-, R'O— CH2— , alkylthio having preferably from 1 to 4 carbon atoms, in 
R'COOCH2— , R'SOlO— CH2— . R'SO a NHCH 2 — , particular methylthio or ethylthio; halogen, preferably 
R'S02— NR"CH2— , R*NH — CO — NH — CH2 — , fluorine, chlorine or bromine; alkylcarbonyl having 
R'NHCS — NH — CH2 — . R'O — CO — NH— CH2 — , preferably from 1 to 4 carbon atoms in the alkyl moiety; 
— CN, — COOH, — COOR', — CONH2, — CONHR' or 60 carboxyl, nitro, cyano, an aldehyde group or a sul- 
— CONR'R", wherein R* and R" are the same or differ- phonic acid group; or a heterocyclic radical of the 
ent and each has any of the meanings given above for above mentioned type, or most preferably, a heterocy- 
Rl- clic radical which is derived from a sugar, preferentially 
For the purpose of this specification the term *phar- from a hexose or pentose, which can be bonded to the 

maceuucally acceptable bioprecursor* of an active com- 65 alkyl moiety directly via a ring atom or via an — O f 

pound of the invention means a compound having a — S— or an —NH— bridge. 

structural formula different from the active compound Examples of heterocyclic substituents of the alkyl 

but which nonetheless, upon adininistration to a warm- are: phthalimido, pyridyl, thienyl, furyl, isoxazolyl. 



thiazolyl, glucopyranosyl, ribofuranosyl, oxiranyl and 
the like. Further suitable substituents of the alkyl are 
aromatic radicals, such as naphthyl and in particular 
phenyl, optionally having one or more, preferably from 
1 to 3 f identical or different substituents each of which 
is —OH, — NH 2 , Ci to Q-alkyl-NH— , Q to 
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pyrazine, triazine, pyrrole, pyridine, benzimidazole, 
quinoline, isoquinoline or purine. 

In the compounds of the formula I, R2 preferably 
represents — H, —OH, — SO3H, — CN, — CH2NH2, 
— CH2NH — (Ci to Cu-alkyl), 



C4— dialkyl-N— , 



10 



15 



25 



30 



35 



Ci to C 4 -alkoxy, NO2, — CN, — COOH, — COO-alkyl 
(Cj to 64). Ci to Ca-alkyl, halogen, most preferably 
fluorine, chlorine or bromine, Cj to C4-alkyIthio, — SH, 
Ci to C4-alkylsulphonyl, — SOjH, — S2-NH2 and 
-S0 2 -NH-alkyl (Ci to O). 

The alkyl can also have a monocyclic, bicyclic or 
tricyclic aliphatic substituent having preferably from 3 
to 10 carbon atoms, which in turn can be substituted by 
hydroxyl, amino, halogen, most preferably fluorine, 20 
chlorine or bromine, or — COOH. 

The alkyl preferably is substituted by hydroxyl, alk- 
oxy from 1 to 4 carbon atoms, mercapto, alkylthio, 
having from 1 to 4 carbon atoms, halogen, nitro, amino, 
monoalkylamino having from 1 to 4 C atoms and acyl- 
amino, the acyl moiety being derived from an aliphatic 
carboxylic acid having from 1 to 6 C atoms. 

Possible substituents for the monocyclic, bicyclic or 
tricyclic radicals Ri, R' and R" are the substituents 
quoted hereinabove for alkyl. 

The aryl radicals can have one or more, preferably 
from 1 to 3, identical or different substituents. Examples 
of substituents which may be mentioned are: alkyl hav- 
ing from 1 to 10 C atoms, which can in turn themselves 
be substituted, for example by chlorine, nitro or cyano; 
optionally substituted alkenyl having from 1 to 10 car- 
bon atoms; hydroxyl, alkoxy having preferably from 1 
to 4 carbon atoms; amino and monoalkylamino and 
di-alkylaxnino having preferably from 1 to 4 carbon 
atoms per alkyl moiety; mercapto, and alkylthio having 
preferably from 1 to 4 carbon atoms; carboxyl, carbalk- 
oxy having preferably from 1 to 4 carbon atoms, the 
sulphonic acid group, alkylsulphonyl having preferably 
from 1 to 4 carbon atoms and arylsulphonyl, preferably 45 
phenylsulphonyl; aminosulphonyl, and alkylaminosul- 
phonyl and dialkylaminosulphonyl having from 1 to 4 
carbon atoms per alkyl moiety, preferably me- 
thylaminosulphonyl and dimethylaminosulphonyl; ni- 
tro, cyano or the aldehyde group; alkylcarbonylamino 50 
having preferably from 1 to 4 carbon atoms; and alkyl- 
carbonyl having from 1 to 4 carbon atoms, benzoyl, 
benzylcarbonyl and phenylethylcarbonyl, the last-men- 
tioned alkyl, phenyl, benzyl and phenylethyl being in 
turn themselves optionally substituted, for example by 55 
chlorine, nitro or hydroxyl. 

The heterocyclic radicals Ri are preferably derived 
from hetero-paraffinic, hetero-aromatic or hetero-ole- 
finic 5-membered or 6-membered rings having prefera- 
bly from 1 to 3 identical or different hetero-atoms, each 
of which is oxygen, sulphur or nitrogen. These ring 
systems can carry further substituents, such as, for ex- 
ample, hydroxyl, amino or Ci to CU-alkyl, or benzene or 
other, preferably 6-membered, heterocyclic rings of the 
type mentioned hereinabove can be fused to them. 

Particularly preferred heterocyclic radicals are de- 
rived, for example, from furane, pyrane, pyrrolidine, 
piperidine, pyrazole, imidazole, pyrimidine, pyridazine, 



— CH 2 NH— C— <C| to C|«— alkyl), 
O 



-CH2-NH-S02(Ci to CuValkyI or — CH 2 — N- 
H—S02-phenyL R2 very particularly preferably repre- 
sents — H, — SO3H or — CN. 

R3 preferably represents hydrogen, — CHj— OH, 
-CH 3 , — CH2NH2, — CH2NH— (Cj to Q-alkyl), 



— CHjNH— C— (Cj to C«— «lkyl) 
O 



or — CH2 — O — (Ci-Q-alkyl). However, R3 very par- 
ticularly preferably represents — CH2OH. 

It has been found that the new compounds of the 
formula I are potent inhibitors for a-glucosidases, in 
particular for disaccharidases. The new compounds are 
thus valuable agents for influencing a member of meta- 
bolic processes and thus constitute an enrichment of 
pharmacy. 

Furthermore the compounds of the formula I, espe- 
cially those with Ri=C$ to Cio-n-alkyl are inhibitors 
for the triglycerid and cholesterol absorption. 

Compared with 2-hydroxymethyl-3,4,5-trihydrox- 
ypiperidine, which is known from DT-OS (German 
Published Specification) No. 2,656,602, the new com- 
pounds have advantageous therapeutic properties. 

The present invention further provides a process for 
the production of a compound according to the inven- 
tion in which a compound of the genera] formula II or 
Ha 



40 



H R 3 
I I 
Rl-N— CH 



o 

O -j-CHj 
CH) 



H R 3 
I I 
Rl-N-CH Q 



Hi 



■o 



60 



65 



in which Ri and R3 have the same meaning as defined 
hereinbefore in formula I, is subjected to acid hydroly- 
sis so as to remove the isopropylidene or cyclohexyli- 
dene protective group, it sometimes being advantageous 
to isolate the compound of the formula I in the form of 
an adduct of sulphurous acid or of hydrocyanic acid 
(R2=SOjH or CN). The compounds of the formula I in 
which R2 is OH can be liberated from the bisulphite 
addition products by treatment with bases, preferably 
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15 



alkaline earth metal hydroxides, such as Ca(OH)2 or 
Sr(OH)2, but most preferably Ba(OH)2. The com- 
pounds of the formula I in which R: is H can be ob- 
tained from compounds of the formula I in which R2 is 
OH by reaction with hydrogen donor reducing agents, 
such as, for example, NaBH^ 

Furthermore, it has been found that a compound of 
the formula I can be obtained when a compound of the 
formula I in which R2 is OH is reacted with hydrocy- 
anic acid in a manner which is in itself known so as to 
produce a compound of the formula I in which R2 is 
CN, and a compound in which R2 is — CH2NH2 is op- 
tionally obtained from the products by catalytic hydro- 
genation of the nitrile group, and the amino group is 
optionally acylated, alkylated or sulphonylated in a 
manner which is in itself known so as to produce a 
compound of the formula I in which R2 is R'CONC- 
H 2 — , R'CONR'CH 2 — , NHR'— CH 2 — , 20 

NR'R"— CH 2 — or R'S0 2 NHCH2— , wherein R' and 
R" have the same meaning as defined hereinbefore in 
formula L 

A compound of the formula I in which R 2 is — OR', 
— SH. -SR', — NH 2l —NHR 1 or —NR'R" can be ob- 
tained by reacting a compound of the formula I in 
which R 2 is —OH with an alcohol (R'OH), H 2 S, mcr- 
captan (R'SH), ammonia or amine (H2NR' or 
HNR'R"), wherein R' and R" having the same meaning 30 
as defined hereinbefore in formula I in a manner which 
is in itself known. 

A compound of the formula I in which R 2 is 
— COOH may be obtained by hydrolysis of a com- 
pound of the formula I in which R 2 is — CN m a manner 35 
which is in itself known. 

In a m a nn er which is in itself known, a compound of 
the formula I in which R 2 is — COOR' may be obtained 




HOH 



HO 



HO 



25 



In the above formulae, Ri and R3 have the same 
meaning as defined hereinbefore in formula I, and 

R4 is trifluoroacetyl and 

R3 is trifluoroacetyl or hydrogen. 

An analogous reaction sequence is applicable to the 
compounds of the formula Ha. 

It has also been found that a compound of the formula 
I in which R 2 is H can be obtained when a compound of 
the general formula V 

R 3 v 
V- NH 

OH OH 

wherein R3 has the same meaning as defined hereinbe- 



from the resulting carboxylic acid by reaction with an 40 fore in formula I, is reacted with a carbonyl compound 



alcohol (R'OH), and a compound of the formula I in 
which R 2 is — CONHR' or — CONR'R" or — CONH2 
may be obtained by aminolysis of a resulting ester with 
NH3, RKH 2 or R'R"NH, wherein R' and R" have the 
same meaning as defined hereinbefore in formula I. 

A compound of the formula I in which R 2 is —OH 
may also be obtained when a compound of the formula 
II is reacted with trifluoroacetic anhydride (reaction 



of the general formula VI 



vi 



45 



o=c 



\ 



R7 



in which Re and R7 are the same or different and each 



step A) so as to produce a compound of the formula m. 50 *** i!™? mca ? ng f ^ for Rl OT ^J™ 6 * 7 ■» 



the isopropylidene protective group being then split off 
by acid hydrolysis (reaction step B) and the trifluoro- 
acetyl group in the compound IV is subsequently re- 
moved in a neutral to alkaline reaction medium (reac- 
tion step Q. 

The reaction sequence indicated may be illustrated as 
follows: 



55 



members of an alicyclic or heterocyclic ring, in the 
presence of a hydrogen donor reducing agent 

A compound of the formula I in which R 2 is H may 
also be obtained by reaction of: an amide of the follow- 
ing general formula VII or a derivative thereof with 
hydroxyl-protective groups 




60 



HO 




CO— Rt 



vn 



HO 



OH 



65 



in which R3 has the same meaning as defined hereinbe- 
fore in formula I and Rg has the same possible meanings 
as given for Rt in formula I, or a carbamate of the fol- 
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lowing general formula VIII or a derivative thereof 
provided with hydroxyl-protective groups 



hoch 2 



vni 



H5C2 — N — C— H 



V- N— C— O— Alkyl 
HQ-/ \o 



H 
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is reduced to the corresponding amine with an amide- 
reducing agent 

A further process for the preparation of compounds 
of the formula I in which R2 is H comprises reaction of 
a compound of the formula V with a reactive alkylating 
agent of the formula IX 



C2H3 



15 




SOyH 2 . 
\^CHy -CH3-C-CH3 > 

o 



-HjO 



2-Ri 



DC 20 



wherein 

Ri is alkyl having the same meaning as in formula I 

hereinabove and 
2 is an easily eliminated leaving group, such as, for 
example, halide or *0-SOjH, which is customary 
in alkylating agents. 
In addition, in a compound of the formula I in which 
P31S — CH2OH, the — CH2OH group can be selectively 
converted into a 



HO 



CH&H/ C 1 H * CH2OH ^Crffc 

OH OH OH OH 



If 1-desoxynojirimycin (a compound of the general 
formula V) and formaldehyde are used as starting mate- 
rials, a suitable reaction can be represented as follows: 



30 



-CH2-O-SO2— CHj 



HO 



35 



CH3OH 
V- NH 



OCH2/HCOOH 



H2O 



HO 



OH 



CH2OH / CH 3 
HO OH 



group in a manner which is in itself known and this then 
either converted into a — CH3 group by reduction or 40 
into an amino group by reduction, via a — CH2 — Nj 
group. Compounds of the formula I may also be ob- 
tained when, in a compound of the formula I in which 
R3 is — CH2— NH2, derivatives of the amino group, are 4J 
prepared by reaction with aldehydes or ketones in the 
presence of a hydrogen donor or with carboxylic acid 
chlorides or sulphonic acid chlorides, chlorocarbonic 
acid esters, isocyanates, isothiocyanates, and alkyl ha- 
lides, in a manner which is in itself known. 

Compounds of the formula I in which Rt is an ali- 
phatic or aromatic radical which is substituted by an 
acylamiho, sulphonylamino, alkoxycarbonylamino, 
ureido or thioureido group can be obtained starting 
from compounds of the formula I in which Ri is an 
aliphatic or aromatic radical which is substituted by an 
amino group, by reacting this amino group with a car- 
boxylic acid chloride or sulphonic acid chloride or with 
a chlorocarbonic acid ester, isocyanate or isothiocya- 60 
nate in a manner which is in itself known. 

The individual procedures for the preparation of the 
active compounds according to the invention are illus- 
trated, by way of example only, below; 6S 

If a compound of the formula II in which R\ is ethyl 
is used as a starting material, the course of a suitable 
reaction can be represented as follows: 



If benzaldehyde is used as the carbonyl component, 
reductive alkylation may be carried out as follows: 



HO 



CH2OH 
V- NH 



+ OCH-^^ 



NaBH 3 CN . 
MeOH > 



OH 



OH 



50 



55 



OH 



OH 



If an acid amide of the general formula VII is used as 
starting material, a suitable reaction can be described as 
follows: 

CH2OH 

V- n— c— CH2— CH 2 — CH2— CH3 
HO-/ \ O NaBHrfO-CO-CFj) ^ 

OH OH 
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-continued 
ch 2 oh 

-ft 



OH 



OH 



CHjOH 




N— CO— OC2H5 



UAIH4 



■>HO 



OH 




OH 



OH 



OH OH 



30 



CH2OH 




N— CH 2 -CH=CH 2 



OH 



OH 



40 



Some of the compounds of the formula II used as 
starting materials are known. This is the case where R3 
is H, — CH2OH or — CH2NH2 and Ri is H. Other com- 
pounds of the formula II or Ha are new; however, they 45 
can be prepared from compounds which are known 
from the literature by processes which are in themselves 
known. 

Thus, for example, it is possible to use the compound 
of the formula X, which is known from the literature, 50 



HO—CH2 



H 2 N— CH 



^2" 



CH 3 



CHj 



as a starting material and to react this with a carbonyl 60 
compound of the formula VI in the presence of a hydro- 
gen donor reducing agent so as to produce a compound 
of the formula II. 

Furthermore, it is possible to react the compound X 
with reactive acid derivative so as to produce an add 65 
amide or urethane and to reduce this to an amine with 
an amide-reducing agent 

This can be illustrated by the following example: 



10 



HOCH2 



5 HiN-CH Q 



CI—C— 0C 2 H 3 
O v. 

=ho > 



Urethanes of the general formula VIII, optionally in 10 
the form of derivatives provided with hydroxyl-protec- 
tive groups, may be reduced to N-methyl-l-desoxynor- 
jirimycin with LLAJH4: 



ch 3 



HOCH2 

? I 



IS 



20 



H 3 C 2 0-C-N-CH n 

o 



\*, 



For the reaction of 1-desoxynoijirimycin with an 
alkylating agent, the reaction with allyl bromide can be 
indicated by way of example as follows: 25 

CH2OH 
V- NH 

HO-< \ + Br-eH 2 -CH=CH 2 > 



HO— CHj 
H 

CHj-N-CH 



^2" V CT3 



CH 3 

The compound of the formula X can also be reacted 
with reactive alkylating agents of the following general 
formula IX as defined hereinbefore 



35 



DC 



so as to produce a compound of formula IL 

Furthermore, in the above mentioned reactions, in- 
stead of the compound X it is also possible to employ 
known partially protected derivatives of the formula XI 




and then to remove the trityl and benzyl protective 
groups in a known manner, for example with sodium in 
liquid ammonia. To prepare compounds of the formula 
II, it is also possible to react the compound of formula 
XII, which is likewise known from the literature, 
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-continued 




XII 



0=CH 



10 



^4 

— r 



XVI 




O j-CH 3 

CH 3 

with an appropriate reagent having a carbanion charac- 
15 ter, such as, for example, alkyl-Li or Grignard com- 
pounds or the Li salt of 1,3-ditMane, so as to introduce 
a group R3 as defined hereinbefore in formula I, and 
converting the resulting compound(s) of formula XVII 



20 



25 



with an amine of the general formula XIII 



Rj — NH2 



xm 



30 



35 



wherein Ri has the same meaning as defined hereinbe- 
fore in formula II, in the presence of a hydrogen donor 
reducing agent, for example in the presence of 
NaBHjCN. As a rule, a diastereomer mixture is formed 
in this reaction. The diastereomer which is not desired 
may be appropriately separated off at this stage or at a 
later stage by the customary chromatographic methods ^ 
or by fractional crystallisation. Finally, the trityl and 
benzyl protective groups can be split off in a known 
way, for example with sodium in liquid ammonia. 

Moreover, new compounds of the formula II or Ila 45 
can also be obtained by reaction of one or more of the 
degradation products of D-glucose, which are known 
from the literature, of the formulae XIV to XVI 

50 




XVII 



in which R3 has the same meaning as defined hereinbe- 
fore in formula I, into the corresponding amine(s) in a 
manner which is in itself known [S.INOUYE et ah, 
Tetrahedron 23, 2125-2144] via the ketone and the 
oxime, whereupon, as a rule, a mixture of the gluco 
compound and ido compound forms, from which the 
desired gluco compound of formula XVIII 

xvm 



o=ch 



xrv 




o 

-}-CH3 
CH 3 



55 



XV 60 



65 



in which R3 has the same meaning as defined immedi- 
ately hereinbefore, can be isolated by customary chro- 
matographic methods. 

Removal of the benzyl protective group conveniently 
by catalytic hydrogenation or with Na in liquid NH3, 
then gives the corresponding cotnpound(s) of the for- 
mula n. 

Compounds of the formula XIX (below) can be ob- 
tained when an appropriate aldehyde of any of the for- 
mulae XIV to XVI is reacted with an appropriate amine 
and hydrocyanic acid in a manner which is in itself 
known so as to produce an aminonitrile thereby intro- 
ducing a group Ri as defined hereinbefore in formula L 
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Thus for example a compound of formula XVI is re- A preferred embodiment of the process of splitting 
acted to produce a compound of formula XIX off of the isopropylidene protective group from a com* 

pound of the formula n comprises saturation of the PYHIRIT R 
aqueous or water-containing alcoholic solution of the CAniDI 1 D 
compound of the formula II with SO2 and storing the P^O© 8 of 36 
saturated solution at a temperature of from 20* to 50* C 
for several days. The compounds of the formula I can 
then be obtained as bisulphite adducts (R2-— SQ3H), 
which in most cases readily crystallize, from which the 
compounds of the formula I can be liberated with the 
aid of, for example, aqueous Ba(OH>2. 

A compound of the formula I in which R2 is OH can 
be reduced to a compound of the formula I in which R2 
is H by using an alkali metal borohydride, «iv«n metal 
15 cyanoborohydride or dialkylammoto 

ble to use sodium borohydride in aqueous solution or in 
wherein Ri has the same meaning as defined hereinbe- 3 wato-miscible water-containing organic solvent, such 
fore in formula I, and in this case also, as a rule, the ^ for exam P le » dioxane, at room temperature or op- 
desired gluco compound must be separated off from the , ft ? onalI y elevated temperature. However, the reduction 
ido compound by customary chromatographic meth- is very particularly preferably carried out catalytically 
ods. Further conversion of the nitrile group by hydro- J? 1 ^ 1 * 1 ^ ?d cataIyst or m 4c P rcscnc « of Raney 
genation or hydrolysis before or after the removal of Nl In this procedure, it is preferably carried out in an 
the benzyl protective group leads to further compounds solution at room temperature, 

of the formula EL Compounds of the formula I arc further obtained 

The reaction of a compound of formula XIV, XV or 25 from ^P ™^ of ^ formula 
XVI with a CH-acid compound, such as, for example, a 

nitroalkane, alkylnitrile, CH-acid ester or ketone can ^ CHj (XXI) 

also lead to compounds of the formula n. In this case, 

unsaturated compounds, for example compounds of the 30 n rt 

formula XX, can be obtained: 



X Y XX Ri— N— CH 2 \ V CH 2 OH 

C 

CH Q 35 



o 

V CI 

OH 



v. 



by hydrolysis with strong mineral acid of pH<l at 
—20" to -f 20* C. and subsequent bydrogenation at pH 
4 to 6 with for instance Hj/Ransey-Nickel, H2/P+O2 
or sodium borohydride. 
40 The compound of the formula XXi can be prepared 
from compounds of the formula 



wherein 

X is — NO2, — CN or — COOalkyl, and 45 

Y is H, alky! or aryl, 
either directly or by dehydration of the aldol addition 
product, and these compounds yield compounds of the 
formula Ila by a Michael addition reaction with an 
amine, after chromatographic separation of gluco and 50 
ido isomers. 

The isopropylidene protective group can be split off 
from a compound of the formula II in a moderately 
strongly acid to weakly acid solution, preferably at a 
pH in the range from 1 to 4, in aqueous solution or in a 55 
water-miscible, water-containing organic solvent 
Acids which can be used are dilute mineral acids, such 
as, for example, sulphuric acid, or also organic acids, 
such as acetic acid. The reaction is preferably carried 
out under atmospheric pressure and at a temperature 60 
from room temperature to the boiling point of the sol- 
vent 

In order to work up the reaction mixture, the acid is 
desirably neutralized and separated ofTas a salt or with 
the aid of a basic ion exchanger. The isolation of the 65 
compounds of formula I in which Ra is OH may then 
appropriately be effected by careful removal of the 
solvent, for example by lyophilization. 




OH 



wherein R9 is hydrogen or acetyl and Rio is mesyl or 
tosyl, by reaction with amines of the formula 

Ri— NH 2 

at 20* to 150* C. in a polar solvent, e.g. an alkohol, 
dimethylsulfoxide or in an excess of the amine. 

The starting material of the general formula V, in 
which R3 is — CH2OH, is known and can be obtained 
either by catalytic hydrogenation of nojirimycin, which 
is obtainable by fermentation [S.INOUYE et ai* Tetra- 
hedron 23, 2125-2144 (1968)], or by extraction from 
mulberry tree bark (see DT-OS (German Published 
Specification) No. 2,656,602), or entirely synthetically. 
1 -Desoxynojirimycin can also be conveniently prepared 
by a new advantageous process comprising cultivating 
an organism of the Bacillaceae family in a customary 
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fermentation vessel in a customary nutrient medium at a ethoxy-butanal, 2-raethylthio-propanal, 2-ethylthio- 

temperature of from about 15' to about 80* C for from propanal, 3-methyl-thio-propanal, 3-ethylthio-propanal, 

about 1 to about 8 days, with aeration, centrifuging off 2-methylthio-butanal, 3-methyIthio-butanal, 4-methyl- FYHIR1T R 

the cells and isolating die desoxy compound from the thiobutanal, furfurol, tetrahydrofurfurol, thiophene, CAnlDI I D 

culture broth or the cell extracts by a customary purifi- 5 5-bromothiophene, 5-methyIfurfurol and pyrane-car- Page 9 of 36 

cation process (see German Patent Application P No. baldehyde. 

26 58 563.7). In addition, examples of ketones which may be men- 

The carbonyl compounds of the formula VI are ei- tioned are particularly those which are hydrocarbon 

ther known or can be prepared by standard processes. except for the oxo groups but also those containing 

Typical examples which may be mentioned and prefera- 10 additional substituents, such as Ci-Q-alkoxy and nitro: 

bly contain up to 8 carbon atoms, are: straight-chain or acetone, methyl ethyl ketone, methyl n-propyl ketone, 

branched alkylaldehydes, such as formaldehyde, acetal- diethyl ketone, methyl butyl ketone, cyclopentanone, 

dehyde, n-propanol, n-butanal, 2-methylpropanol, n- di-n-propyl ketone, cyclohexanone, 3-methylcyclohex- 

pentanal, 2-methylbutanal, 3-methylbutanal, 2,2- anone, 4-methylcyclohexanone, acetophenone, propi- 

dimethyl-propanal, n-hexanal, 2-ethylbutanal, n-hepta- 15 ophenone, butyrophenone, pbenyiacetone, p-methox- 

nal and n-octanal; alkenylaldehydes, such as propenal, yacetophenone and m-nitroacetophenone. 

2-methylpropenal, 2-butenal, 2-methyl-2-butenal and Formic acid, for example, can be used as the hydro- 

2-ethyl-2-hexenaI; cyclic (particularly cycloakyl aide- gen donor reducing agent (Leuckart-Wallach reaction), 

hydes) aldehydes, such as cyclopropanecarbaldehyde, The formic acid is generally used in a large excess. If 

cyclopentanecarbaldehyde, cyclopentaneacetaldehyde 20 formaldehyde is used as the carbonyl reaction compo- 

and cyclohexanecarbaldehyde; benzaldehyde, o-, m- nent, the reaction can be carried out in aqueous solu- 

and p-toluenecarbaldehyde and phenylacetaldehyde; tion, and if ketones and less reactive aldehydes are used, 

straight-chain and branched alkylaldehydes which are - it can be carried out in anhydrous formic acid. The 

substituted by hydroxyl, such as 5-hydroxypentanal, reaction temperature is generally from 100* to 200* C, 

2-hydroxy-3-methylbutanal, 2-hydroxy-2-methylpropa- 25 and if appropriate the reaction should be carried out in 

nal, 4-hydroxybutanal, 2-hydroxypropanal and 8- an autoclave. 

hydroxyoctanal; straigbtchain and branched alkylalde- Catalytically activated hydrogen can also be used as 

hydes which are substituted by amino, such as 5- the hydrogen donor reducing agent A possible catalyst 

aminopentanal, 2-aminopropanal, 3-aminopropanal, 4- is most preferably, Raney nickel, but noble metal cata- 

aminobutanal, 2-amino-3-methyIbutanal, 8-amino-octa- 30 lysts, particularly those of Group VIII of the Periodic 

nal and mono-N-alkyl derivatives thereof; and straight- System, can also be used. In general, the reaction is 

chain and branched alkylaldehydes which are disubsti- carried out under a pressure of from 80 to 150 atmo- 

tuted by amino and hydroxyl, such as 2-hydroxy-5- spheres of H2 pressure and at a temperature of from 70* 

aminopentanal, 3-hydroxy-3-methyl-4-aminobutanal t to 150* C Preferred solvents are protic, polar solvents, 

2-hydroxy*4-aminobutanaL 2-hyoroxy-3-aminopropa- 35 especially alcohols, more particularly alkanols, such as 

nal, 2-hydroxy-2-methyl-3-arainopropanal, 2*amino-3- methanol, ethanol, propanol and isopropanol. 

hydroxyoctanal and mono-N-alkyl derivatives, particu- Alkali metal cyanoborohydrides, dialkylaminobo- 

larly Cj-Cg-N-alkyl, thereof. ranes and alkali metal borohydrides can also be used as 

Furthermore: methoxy-acetaldehyde, ethoxy- hydrogen donor reducing agents. In this process vari- 

acetaldehyde, n-propoxy-acetaldehyde, i-propoxy- 40 ant, the use of sodium cyanoborohydride is particularly 

acetaldehyde, n-butoxy-acetaldehyde, i-butoxy- preferred. 

acetaldehyde, tert-butoxyacetaldehyde, cyclopropyl- In general, the reaction is carried out at room temper- 

methoxy-acetaldehyde, cyclopropoxyacetaldebyde, ature. However, it can also be advantageous to heat the 

2-methoxy-ethoxy-acetaldehyde, 2-ethoxy-ethoxy- mixture to the reflux temperature of the reaction me- 

acetaldehyde, 2-methoxy(l-methyl-ethoxy)-acetalde- 45 dium. 

hyde, 2-ethoxy(l-methyl-ethoxy>acetaldehyde, The process is usually carried out in an inert solvent 

phenoxy-acetaldebyde, 2-methoxy-2-methyl-acetalde- Although anhydrous aprotic solvents can be employed 

hyde, 2-ethoxy-2-methyl-acetaldehyde, 2-n-propoxy-2- (for example tetrahydrofurane, when the reducing 

methyl-acetaldehyde, 2-(i-propoxy)-2-methyl-acetalde- agent is morpholinoborane), a protic solvent is usually 

hyde, 2-(n-butoxy)-2-methyl-acetaldehyde, 2-(i-butox- 50 used. A suitable protic solvent is, in particular, a lower 

y>2-methyl-acetaldehyde, 2-(tert-butoxy)-2-methyl- alkanol. However, water or an aqueous lower alkanol 

acetaldehyde, 2-cyclopropylmethoxy-2-methyl- (for example aqueous methanol or ethanol) or other 

acetaldehyde, 2-cyclopropoxy-2-methyl-acetaldehyde, aqueous solvent system, such as, for example, aqueous 

2-methoxy-ethoxy-a-methyl-acetaldehyde, 2-ethoxy- dimethylfonnamide, aqueous hexamethylphosphoric 

ethoxy-omethyl-acetaldehyde, 2-methoxy-(l -methyl- 55 acid triamidc, aqueous tetrahydrofurane or aqueous 

ethoxy)-a-methyI-acetaldehyde, 2-methoxy-2,2-dime- ethylene glycol dimethyl ether, may also be used, 

thylacetaldehyde, 2-ethoxy-2,2-dimethylacetaldehyde, The process is usually carried out in a pH range of 

2- cycIopropylmethoxy-acetaldehyde, 2-o>-butaxy-2,2- from 1 to 1 1, though a pH range of from 4 to 7 is pre- 
dimethyl-acetaldehyde, methylthio-acctaldehyde, eth- ferred. 

ylthio-acetaldehyde, n-propylthio-acetaldehyde y i- 60 The acid amides of the general formula VII and ure- 

propylthioacetaldehyde, cyclopropyl-methylthi- thanes of the general formula Vin are known in some 

oacetaldehyde, 3-metboxy-propanal, 3-cthoxy-propa- cases, or they can be obtained by known processes from 

nal, 3-n- and 3-i-propoxypropanal, 3-n-, 34- and 3-tert- a compound of formula V and a reactive acid deriva- 

butoxy-propanal, 3-cyclopropoxy-propanal, 3-cyclo- tive, which can also be formed in situ from the corre- 
propylmethoxy-propanal, 3-methoxy-3-methyl-propa- 65 spending free acid. 

nal, 3-ethoxy-3-methyl-propanal, 3-n- and 3-i-propoxy- In this procedure, the reaction can be carried out in a 

3- methyl-propanal, 3-n-, 3-i- and 3-tert.-butoxy-3-meth- manner such that only the amino group of the com* 
yl-propanal, 2-,3- and 4-methoxy-butanal, 2-3- and 4- pound of formula V reacts with the acid derivative, for 
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example by using excess acid anhydride in an aqueous 
or alcoholic (e.g. Ci-Ca-alkanolic) solution, or such 
that the peracylated compounds first form and are then 
converted into the N-acylated compounds by reaction 
with alcoholic ammonia or by trans-esterification cata- 
lyzed by alkali metal alcoholate. The latter process can 
be illustrated by way of example by the following reac- 
tion scheme: 



HO 



CH 2 OH 
V- NH 

HO OH 



Pyridine ^ 



10 



15 



CHjOA^Ac CH 2 OH ^Ac 



OAc OAC.4CH3COOCH3 



OH 



OH 



Ac » — C— CHj 
II 
O 



25 



An acid amide of the general formula II can be re* 
duced to the corresponding amine of the formula I 
(R— H) with a complex metal hydride or with a boron 30 
hydride compound. It is preferable to me NaBH4 in 
pyridine or a sodium acyloxyborobydride, particularly 
sodium trifluoroacetoxyborohydride. In general, the 
reducing ahgent is employed in excess. Sodium tri- 
fluoroacetoxyborohydride can be produced in situ from 35 
sodium borohydride and trifluoroacetic acid. Possible 
solvents are, in addition to pyridine, polar aprotic sol- 
vents, such as dioxane, tetrahydrofurane or diglyme. 
The reaction is preferably carried out at the boiling 
point of the solvent used. LiAlrUcan also optionally be 40 
used for the reduction, preferably when the hydroxy! 
groups are first protected in the customary way. 

The reactive alkylating agents of the general formula 
IX are known or can be prepared by customary pro- 
cesses. The reaction with a compound of formula V can 45 
be carried out in an inert organic solvent, generally at 
from room temperature up to the boiling point of the 
reaction medium, with or without the addition of an 
acid-binding agent. 

Specific new active compounds according to the 50 
invention which may be mentioned are: 



compounds of the formula: 
HO— ?H 2 OH 



HO-J ^ 



55 



OH 



.60 



CHj 

CHjCHj— 

CH3CH2CH2— 

CH3CHCH3 



65 
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CHjCHiCHjCHi— 
CH,-CH-CH 2 -CH3 



CH— CHj— 



H3C 

HjC 

HjC^ 
H3C— C— 
H3C 

CH 3 (CH2)3-CH:— 



HjC 



V 

/ 



CH— CH 2 — CH 2 — 



HjC 



CH3— CHCH2CH2CH3 
CH3CH2-CHCH2CH3 



CH3CHCH2CH2— 
CH3 

CH 3 (CH2)4-CH2- 
CH 3 (CH2)5-CH 2 - 

CH3CHCH2CH2CH2— 
CHj 

CH3CH-(CH2)3-CH 2 - 
CH3 

CHj(CH2)6— CHr- 

CH3CH-(CH2)4-CH2— 
CH3 

CH3— (CH2)|— CH 2 — 
CH3— (CH2)io—CH2— 
CH3— (CH2)u— CH 2 — 
CH3-(CH2)u— CH 2 — 
CH3— (CH2)|6— CHj— 



(^^CHr- 
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CH 2 — CH 2 — 



HO— CH2—CH2— 

H3C— CH— CHj— 
OH 

HOH 2 C—CH2-CHr- 
HOH2C-CH2-CH2— CH 2 - 
HOH 2 C— (CH2h— CH 2 — 

CH3— CH— CH— CH2— 
I I 
CHj OH 

HO— CH2— CH— CHj— 
OH 

CH3OCH2— CHj— 
C3H7OCH2— CHi— 
CHjCOOCHj— CH 2 — 



Or 



C-OCH^HjCHjCHr- 



HiN— CH2-CH2- 



H 3 C 



^N-CHj— CH 2 - 
H3C 

CH3CONH— CHj— CH 2 — 




C— NH— CHj— CHj— 



C2H5OCNH— CH2-CH2— 
II 
O 

CH3CO— N— CH 2 — CHj— 
CH3NH— CO— NH— CH2CH2— 

^ ^ — NH— CO— NH— CHaCHi- 
CH3NH-CS— NH— CH 2 CH 2 — 



o 



NH— CS— NH— CHj— CH*— 



H 2 N— CHaCHiCHj— 
CHjCONHCH 2 CH 2 CH 2 — 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 
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o 

CH 3 NHCONHCH 2 CH 2 CH 2 — 
H 2 N— CH 2 CH 2 CH 2 CH 2 — 
H 2 C=CH-CH 2 — 
H3C— HC— CH— CH 2 — 
H 2 C=CH-CH 2 — CH 2 — 
H 2 C=CH-CH2— CHj— CH 2 — CHj— 
H 2 C=CH— {CHjh— CH 2 — 
HOOC— CH 3 — 
HOOC-CH 2 — CH 2 — 
H5C20OC-CH2-CH3— 

H 2 N— C— CH 2 — 

n 

o 

C2H5HN— C-CH 2 
O 

C4H9-HN-C-CH2 
O 

H0 3 S-CH 2 CH2CHj— 
H2NO2S-CH2CH2CH2— 



CONHCH2CH2CH2— 



CH 2 — 
^hCOOH 



NOj 




CHz— 



CH 2 — 



55 Br 



60 




C-CH,- 



H3CO 

« H °-^^ CHJ - 
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HjC \ / 

OCH3 

H3C0— ^ y~ ch 2 - 



OCH3 



0CH3 



H 3 o 




CH2— 



OCH3 



CH2 CHj— CHj— 

o 

o 

o 




N-CH 2 -CH 2 -CH 2 - 




O 



HO -J 



-A 
H0 ^— S-CHi-CHj- 



HO-^™l° H 
HQ t 



Oh*— O— CHj— CHj— 



O CH 2 — 



S CHj- 




T 



CHj— 



10 



is 



20 



25 



30 



45 



50 



55 



60 
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CI 



N CH 2 - 
,CH 2 - 




N 
CH 2 — 




Compounds of the formula 

V s1 N-R| 

HO^ ^ 



Ri 



R3 



OH 



H- 
H- 
H- 

35 H- 
H- 
H- 

40 H- 



CH3- 
CH3CH2— 
CH3CH2CH2— 
CH(CH2) 6 -CH 2 ~ 
H3C-O— CH2— 
H 3 C 2 — O— CH 2 — 
HjC— COO— CHj— 



H— 



H- 
H- 
H- 



H— 



H— 



o 



COO— CH 2 — 



HaN— CH 2 — 
CH3CO— NH— CHi— 



o- 



CO— NH— CH 2 — 



CH3 
CO— N— CH 2 — 



CH3NHCONH— CHr- 

-NHCONH— CHj— » 



Br s CH 2 — 



CH3— CHj— N— C— NH— CH 2 - 
H II 
S 
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H- 
H— 
H— 



H— 
H— 
H— 

H- 

H— 
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The inhibitors according to the invention are suitable 

15 for use as therapeutic agents for the following indica- 
tions: prediabetes, gastritis, constipation, infections of 
the gastro intestinal tract, meteorismus, flatulence, ca- 
ries, atherosclerosis, hypertension and in particular obe- 
sity, diabetes and hyperltpoproteinaemia. To broaden 
" 20 the activity spectrum, it is possible to combine inhibitors 
for glycoside-hydrolases which complement one an- 
other in their action, the combinations being either 
combinations of two or more compounds according to 
the invention with one another or combinations of the 

25 compounds according to the invention with inhibitors 
which are already known. Thus, for example, it can be 
appropriate to combine saccharase inhibitor compounds 
according to the invention with amylase inhibitors 
which are already known. 

30 In some cases, combinations of the compounds ac- 
cording to the invention with known oral antidiabetic 
agents (^-cytotropic sulphonylurea derivatives and/or 
biguanides having an action on the blood sugar) and 
with blood lipid-lowering active compounds, such as, 

35 for example, clofibrate, nicotinic acid, cholestyramine 
and others, are advantageous. 

The compounds can be administered without .dilu- 
tion, for example as a powder or in a gelatine casing, or 
in combination with an excipient in a pharmaceutical 

40 composition. 

The present invention provides a pharmaceutical 
composition containing as active ingredient a com- 
pound of the invention in admixture with a solid or 
liquefied gaseous diluent, or in admixture with a liquid 

45 diluent other than a solvent of a molecular weight less 
than 200 (preferably less than 350) except in the pres- 
ence of a surface active agent 

The invention further provides a pharmaceutical 
composition containing as active ingredient a com* 

30 pound of the invention in the form of a sterile and/or 
physiologically isotonic aqueous solution. 

The invention also provides a medicament in dosage 
unit form comprising a compound of the invention. 
The invention also provides a medicament in the 

55 form of tablets (including lozenges and granules), 
dragees, capsules, pills, ampoules or suppositories com- 
prising a compound of the invention. 

"Medicament" as used in this specification means 
physically discrete coherent portions suitable for medi- 

60 cal administration. "Medicament in dosage unit form" 
as used in this specification means physically discrete 
coherent units suitable for medical administration each 
containing a daily dose or a multiple (up to four times) 
or sub-multiple (down to a fortieth) of a daily dose of 

65 the compound of the invention in association with a 
carrier and/or enclosed within an envelope. Whether 
the medicament contains a daily dose, or for example, a 
half, a third, or a quarter of a doily dose will depend on 
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whether the medicament is to be administered once or, (e.g. peppermint oil and eucalyptus oil) and sweetening 

for example, twice, three times or four times a day re- agents (e.g. saccharin). 

spectively. The pharmaceutical compositions according to the EXHIBIT B 

The pharmaceutical compositions according to the invention generally contain from 0.1 to 99.5, usually D iq f 

invention may, for example, take the form of suspen. 5 from 0.5 to 95% of the active ingredient by weight of Ka 9 e 10 0T * 

sions, solutions and emulsions of the active ingredient in the total composition. 

aqueous or non-aqueous diluents, syrups, granulates or In addition to a compound of the invention, the phar- 

powders. maceutical compositions and medicaments according to 

The diluents to be used in pharmaceutical composi- the invention can also contain other pharmaceuticaily 

tions (e.g. granulates) adapted to be formed into tablets, 10 active compounds. They may also contain a plurality of 

dragees, capsules and pills include the following: (a) compounds of the invention. 

fillers and extenders, eg. starch, sugars, mannhol, and Any diluent in the medicaments of the present inven- 

silicic acid; (b) binding agents, e.g. carboxymethyl eel- ^on be any of those mentioned above in relation to 

lulose and other cellulose derivatives, alginates, gelatine t f ie pharmaceutical compositions of the present inven- 

and polyvinyl pyrrolidone; (c) moisturizing agents, e.g. * 5 ^ on * Such medicaments may include solvents of molec- 

glycerol; (d) disintegrating agents, e.g. agar-agar, cal- ular w «ght less than 200 as sole diluent 

ciuxn carbonate and sodium bicarbonate; (e) agents for '^ ne discrete coherent portions constituting the medi- 

retarding dissolution e.g. paraffin; (0 resorption acceler- cament according to the invention will generally be 

ators, e.g. quaternary ammonium compounds; (g) sur- adapted, by virtue of their shape or packaging, for med- 

face active agents, e.g. cetyl alcohol glycerol monoste- 20 ical administration and may be, for example, any of the 

arate; (h) adsorptive carriers, e.g. kaolin and bentonite; following: tablets, (including lozenges and granulates), 

© lubricants, eg. talc, calcium and magnesium stcarate p ^ dra «ccs, capsules, suppositories and ampoules, 

and solid polyethylene glycols. Somc of forms may be made up for delayed re- 

The tablets, dragees, capsules and pills formed from !™ _° f ±e tagredienL Some, such as capsules, 

the pharmaceutical compositions of the invention can 25 IBdttde f a protective envelope which renders the por- 

have the customary coatings, envelopes and protective UOnS of ™ c medlcament physically discrete and coher- 

matrices, which may contain opacifiers. They can be so Cn ]L f , , , - 

constituted that they release the active ingredient only \? e P referr «?^y dose for admmistration of the 

or preferably in a particular part of the intestinal trac£ , n « ed jcaments of Ac mventton ,s from 500 to 5x 1G«SIU 

possibly over a period of time. The coatings, envelopes 30 ^ d ^ f ^^°2^ 0r fr ° m . 1 !° 35 *> ra * most 

and protective matrices may be made, for example, of P ^£S^n • 

polymeric substances or waxes. ™ c P roductIOD °[ * e ^bove mentioned pharmaceuu. 

The ingredient can also be made up in microencapsu- 15 ° mby *? y 

lated form together with one or several of the above 35 ™* 

mentioned diluents. 35 acUve *S' edient ( s > .™ th the diluent(s) to form a phar- 

The dUuents to be used in pharmaceutical composi. ™ ceuUc * composition (e,g a granulate) and then 

tions adapted to be formed ufto suppositories^ for JS"* ™W ^ * e medicament (e* tab- 

example, be the usual water-soluble or water-insoluble ^ mvention furthcr ^ a mcthod ofcombAU 

™^1 S S SJPZ 6 y eCC r yC °i lS f *l ( n g * 40 ing Cmcluding prevention, relief and cure oOtheWve 

cocoa ad and high esters [e.g. Cu-alcohol with C l6 - mcntioncd 4^ b warm . blooded wh5ch 

fat^acid]) or mixtures of these diluents comprises adniinistering to the animals a compound of 

The pharmaceutical compositions which are solu- the invcntion ^ or f n admixturc ^ a ^ Qr ^ 
tions and emulsions can for example, contain the cus- lhe form of a medicament according to the invention, 
tomary diluents (with^ of course, the above mentioned 45 It is envisaged that these active compounds will be 
exclusion of solvents having a molecular weight below adininistered perorally, parenteral^ (for Vxample intra- 
200 except in the presence of a surface-active agent), muS cularly, intraperitoneally, subcutaneously or intra- 
such as solvents dissolving agents and emulsifiers; spe- venously), rectally or locally, preferably orally. Pre- 
cific examples of such dduents are water, ethyl alcohol, f erre d pharmaceutical compositions and medicaments 
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl 50 arc therefore those adapted for oral adnunistration, such 
alcohol benzyl benzoate, propylene glycol. 1,3-buty- ^ capsules, powders, dragees, granules, suspen- 
se glycol, dunethylformamide, oils [for example sions and solutions. Ac^ninistration in the method ofthe 
ground nut oil], glycerol, tetrahydxofurfuryl alcohol, invention is preferably orally, 
polyethylene glycols and fatty acid esters of sorbitol or in general it has proved advantageous to administer 
mixtures thereof. 35 amounts of from 10 to 1 X 10* SIU (as defined hereinbe- 

For parenteral administration, solutions and emul- low) or amounts of from 0.01 mg to 100 mg, preferably 

sions should be sterile, and, if appropriate, blood-iso- from 0,1 to 10 mg, per kg of body weight per day to 

t0I "c. achieve effective results. Nevertheless, it can at times be 

The pharmaceutical compositions which are suspen- necessary to deviate from those dosage rates, and in 

sions can contain the usual diluents, such as liquid dilu- 60 particular to do so as a function of the nature and body 

ents, e.g. water, ethyl alcohol, propylene glycol, sur- weight of the human or animal subject to be treated, the 

face-active agents (e.g. ethoxylated isostearyl alcohols, individual reaction of this subject to the treatment, the 

polyoxyethylene sorbite and sorbitane esters), micro- type of formulation in which the active ingredient b 

crystalline cellulose, aluminium metahydroxide, ben- administered and the mode in which the administration 

tonite, agar-agar and tragacanth or mixtures thereof. 65 is carried out, and the point in the progress of the dis- 

All the pharmaceutical compositions according to the ease or interval at which it is to be administered. Thus 

invention can also contain colouring agents and preser- it may in some case suffice to use less than the above 

vatives as well as perfumes and flavoring additions mentioned minimum dosage rate, whilst other cases the 
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upper limit mentioned must be exceeded to achieve the which it is administered are closely connected with the 

desired results. Where larger amounts are administered object of feeding. In particular, they depend on the 

it can be advisable to divide these into several individual nature, the age, the sex and the state of health and the EXHIBIT B 

administrations over the course of the day. method of keeping the animals and can be easily deter- 

In addition to the above mentioned pharmaceutical 5 mined by any expert Page 1 9 Of 36 

compositions, foodstuffs containing these active com- The active compounds according to the invention 

pounds can also be prepared; for example sugar, bread, may be administered to the animal by customary meth- 

potato products, fruit juice, beer, chocolate and other ods. The nature of the administration route depends, in 

confectionery, and preserves, such as, for example, jam, particular, on the nature, the behaviour and the general 

a therapeutically active amount of at least one of the 10 condition of the animals. Thus it is possible to carry out 

inhibitors according to the invention having been added the administration orally once or several times daily, at 

to these products. regular or irregular intervals. In most cases, oral admin- 

The food products produced using the active com- istration, in particular in synchromism with the food 

pounds according to the invention are suitable for use and/or drink intake of the animals, is to be preferred for 

both in the diet of patients suffering from metabolic 15 reasons of expediency. 

disorders and for the nutrition of healthy persons in the The active compounds of the invention may be ad- 
sense of a method of nutrition for the prophylaxis of ministered as pure substances or in a formulated form, 
metabolic disorders. the expression "formulated form" including both a pre- 
Furthermore, the inhibitors according to the inven- mix for admixture with the animal feed or drinking 
tion have the property, in animals, of influencing to a 20 water, that is to say mixed with a non-toxic carrier of 
high degree the ratio of the proportion of undesired fat any desired nature, and also as part of a total ration in 
to the proportion of desired meat of low fat content the form of a supplementary feed and as a constituent of 
(lean meat) in favour of the lean meat. This is of particu- the mixture of a mixed feed by itself. Administration of 
lar importance for the rearing and keeping of agricul- suitable formulations by means of the animal drinking 
tural stock animals, for example in the fattening of pigs, 25 water is also included. 

but is also of considerable importance for the rearing The active compounds according to the invention, 
and keeping of other stock animals and pets. Further- optionally in the formulated form, can also be adminis- 
more, the use of the inhibitors can lead to a considerable tered, in a suitable form, together with other nutrients 
rationalisation of the feeding of the animals, both in and active compounds, for example mineral salts, trace 
respect of time, quantity and quality. Since they cause a 30 elements, vitamins, proteins, energy carriers (for exam- 
certain delay in digestion, the residence time of the pie starch, sugar or fats), dyestuffs and/or flavouring 
nutrients in the digestive tract is extended, whereby ad substances or other feedstuff additives, such as, for 
libitum feeding associated with less expense is made example, growth promoters. The active compounds of 
possible. Furthermore, in many cases there is a consid- the invention can be administered to the nnimnlg before, 
erable saving of valuable protein feed when the inhibi- 35 during or after their food intake, 
tors according to the invention are used. Oral administration together with the feed and/or 

The active compounds can thus be used in virtually drinking water is advisable, the active compounds being 

all spheres of animal nutrition as agents for reducing the added to the total amount or only to certain parts of the 

formation of fatty layers and for the conservation of feed and/or drinking water, depending on the require- 

feed protein. 40 ment. 

The activity of the active compounds is essentially The active compounds of the invention can be added 

independent of the nature and the sex of the animals. to the feed and/or the drinking water according to 

The active compounds prove particularly valuable in customary methods by simple admixture of the pure 

species of animals which tend generally to deposit rela- compound, preferably in a finely divided form, or in a 

tively large amounts of fat, or tend to do so during 45 formulated form mixed with edible, non-toxic carriers, 

certain stages of their life. and optionally also in the form of a premix or a feed 

The following stock animals and pets may be men- concentrate, 
tioned as examples of animals for which the inhibitors The feed and/or drinking water can, for example, 

for reducing the formation of fatty layers and/or for contain the active compounds according to the inven- 

conserving feed protein can be employed: warm- 50 tion in a concentration of from 0.001 to 5.0°/oo» most pref- 

blooded animals, such as cattle, pigs, horses, sheep, erably from 0.01 to 2.07 OD (by weight). The optimum level 

goats, cats, dogs, rabbits, fur-bearing animals, for exam- of the concentration of the active compound in the feed 

pie mink and chinchillas, and other pets, for example and/or drinking water depends, in particular, on the 

guineapigs and hamsters, laboratory animal* and zoo size of the feed and/or drinking water intake of the 

animals, for example rats, mice, monkeys and the like, 55 animals and can be easily determined by any person 

poultry, for example broilers, chickens, geese, ducks, skilled in the art 

turkeys and pigeons, parrots and and cold- The nature of the feed itself and its composition docs 

blooded animal*^ such as fish, for example carp, and not normally influence the utilization of the compounds 

reptiles, for example snakes. of the invention. Thus it is possible to use all the current, 

Because of the advantageous properties of the active GO commercially available or special feed compositions, 

compounds of the invention, the amount of active com- which preferably contain the customary proportions of 

pound adniinistered to the animals in order to achieve energy substances and proteins, including vitamins and 

the desired effect can be varied within broad limits. It is mineral substances, necessary for balanced nutrition, 

preferably from 0,1 to 1000 mg most preferably from 1.0 The feed can be composed, for example, of vegetable 

to 100 mg/kg of feed per day. The period over which 65 substances, for example shredded oil-cake, shredded 

the active compound is administered can be from a few cereal and cereal by-products, but also of hay, silage 

hours or days to several years. The appropriate amount fodder, beets, and other forage plants, of animal sub- 

of active compound and the appropriate period over stances, for example meat and fish products, boneme&l. 
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fats and vitamins, for example A, D, E, K and B-com- 

plex, as well as special sources of protein, for example In vitro saccharase inhibition test 

yeasts and certain amino-acids, and mineral substances The in vitro saccharase inhibition test makes it possi- FXHIRIT R 

and trace elements, such as, for example, phosphorus ble to determine the enzyme-inhibitory activity of a tyvr,IDI ■ 

and iron, zinc, manganese, copper, cobalt, iodine and 5 substance by comparison of the activity of the solubi- PaQ© 20 OT 36 

the like. lised intestinal disaccharidase complex in the presence 

Premixes can preferably contain from 0.1 to 50%, and in the absence (so-called 100% value) of the inhibi- 

most preferably from 0.5 to 5.0% (by weight) of, for tor (compound under scrutiny). A virtually glucose-free 

example, N-metbyl-l-desoxynorjirinycin, in addition to sucrose (glucose< 100 ppm) is used here as the substrate 

any desired eedible carrier and/or mineral salt, for ex- JO which determines the specificity of the inhibition test; 

ample carbonated feed lime, and may be prepared by the determination of enzyme activity is based on the 

customary mixing methods. spectrophotometric determination of glucose liberated, 

Mixed feeds preferably contain from 0.001 to S.O /^, in usin g glucose dehydrogenase and nicotiriamide-adenine 

particular from 0.02 to 2.0°/o© (by weight), for example, of Nucleotide as the cofactor. 

N-methyl-l-dcsoxynorjirimycin, in addition to the cus- 15 On e saccharase inhibitor unit (SIU) is defined as that 
ternary raw material components of a mixed feed, for inhibitory activity which, in a defined test batch, re- 
example shredded cereal or cereal by-products, shred- duces a 8> ven saccharolytic activity by one unit (sac- 
ded oilcake, animal protein, minerals, trace elements charase unit=SU); the saccharase unit being defined 
and vitamins. They can be prepared by customary mix- hcrc 45 ^ enzyme activity which splits off one pmo\ 
ing methods. 20 of sucrose per minute under given conditions and thus 
The active compounds of the invention when in pre- lea ^ t0 the liberation of one u.mol each of glucose, 
mixes and mixed feedstufTs can preferably also be ap- which * det c™ined in the test, and fructose, which is 
propriately protected from air, light and/or moisture by notrecorded in the test 

suitable agents which cover their surface, for example . ™ mtestmaI disaccharidase complex is obtained 
with nontoxic waxes or gelatine. 25 from swinc sma11 intestine mucosa by tryptic digestion. 
The following is an example of a composition of a Precipitation from 66% strength ethanol at -20* C, 
finished mixed feed, for poultry, containing an active ^ g A up of £ c P rcci P itatc ^ 100 mM phosphate buffer, 
compound according to the invention: 200 g of wheat, pH ™' , / mi r! y ^^J 8 531116 buffer - 
340 g of maize, 360.3 g of coarse soya bean meal, 60 g of „ , M^ of n a d J ution of the intestinal disaccharidase 
beef tallow. 15 g of dicaicium phosphate, 10 g of cal- 30 ?° m ? le ? m a ™ m ?™ te bu £ er ' P H 6 ' 25 > m * 
cium carbonate, 4 g of iodinated sodium chloride, 7.5 g "f^fu S ° 
of a vhaxmn/mineral mixture and 3.2 g of an active ?* t ♦ ftu ViJSf 1 , % ' tat J B ? m °. rC 
compound premix yielding, after carefulLung, 1 kg of J*". 25 *" .^ow that of 4e 100% value, and the mix- 
feed "iuuug, Kg oj ture (S pre.mcubated at 37- c for 10 m i mitcSi Th e 

The vitamin/mineral mixture consists of: 6,000 LU. of 35 tS^^^S^S 1 ^ f""" n0m ^ y * 

vitairnnA,l,000m^^ ad £f cd to " ™™ y i • . SU/ml * j-r _ , 

1 *n ft rt r ' v 1 r ^u^n« ■ -T 1WUA ^ ^ The saccharolytic reaction is started by adding 100 ul 

1 mg of vrtanun K 3 , 3 mg of riboflavin, 2 mg of pyndox- of 4M ^rim of sucrose rSERVA 33579"! £ 

methyl.Wesoxynojmmycm in the desired amount, for adenine dinucle otid e (free acid "BOEffiONGE^dt 

example 1,600 mg, and in addition 1 g of DL-methio- 45 gree of purity I) dissolved in 250 ml of 0.5M tris buffer] 

nine and enough soya bean flour to form 3.2 g of pre- pH 7.6) In order to determine the glucose concentra^ 

mi ?L r ii • • , r ^ . . tion » ^ mixture is incubated at 37* C. for 30 minutes 

ThcfoUowm^^ md flflall fa measurcd photometricall at 340 nm 

of 1 i W ? « f r^ TZZT* a rca * cnt blank (containing enzyme but without 

pound of the formula I: 630 g of shredded cereal feed 50 sucrose) 

(composed of 200 8 of sledded maize 150 g of shred- calculation of the inhibitory activity of inhibitors 
ded barley 150 g of shredded oats and 130 g of shred- * made duTlcult by ^ fact ^ cven sH ht cha ta 
ded wheat), 80 g of fiskmeal, 60 g of coarse soya bean the test system, for example a 100% value which varies 
meal, 58.8 g of tapioca flour, 38 g of brewer's yeast, 50 slightly from detertnination to determination, can have 
g of a yitanim/mmeral mixture for pigs (constitution for 55 a significant effect on the test result which cannot be 
example, as in the chicken feed above), 30 g of linseed ignored. These difficulties may be avoided by running a 
caJce meal, 30 g of maize gluten feed, 10 g of soya bean standard with every determination; a saccharase inhibi- 
oil, 10 g of cane sugar molasses and 2 g of active com- tor of the formula C23H43O18N which has a specific 
pound premix (constitution for example, as in the inhibitory activity of 77,700 SlU/g and, when em- 
chicken feed above) yield, after careful mixing, 1 kg of 60 ployed in the test in amounts of 10 to 20 ng, leads to an 
^ ee ^- inhibition of the order of size specified above, is conve- 

The feed mixtures indicated are intended, preferably, niently used as the standard. If the difference between 

for the rearing and fattening of chickens or pigs respec- the extinctions at 340 nm of the 100% value and of the 

tively; however, they can also be used in identical or batch inhibited by the standard is known, the specific 

similar compositions for the rearing and fattening of 65 inhibitory activity of the inhibitor, expressed insaccha- 

other animals. rase inhibitor units per gram (SlU/g), can be calculated 

The compounds of the invention can be used individ- in a known manner from the extinction difference be- 

ually or in any desired mixture with one another. tween the 100% value and the batch inhibited by the 
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sample solution, taking into consideration the amount of 
inhibitor employed. 

(— CHr-O-C— CH 3 ) 

Specific saccharase-inhibitory activity in vitro N 

i-Desoxynojirimycin: 465,000 SlU/g 5 

N-MethyM-desoxynojirimycin: 2,330,000 SlU/g absorbs as an AB system at 6—4.16 and 5=4.22 ppm. 

PREPARATION EXAMPLES The remaining three protons 



EXAMPLE 1 



10 



I 

N— McthyMniesoxynojiriinycin °~S CH3) 

CHjOH & & 

N— CH 3 




15 



are round as a muitiplet between =4.9 and 5.2 ppm. 
EXAMPLE 2 



HO OH 



3.2 g of 1-desoxynojirimycin and 2 ml of 30% N— n-Butyl-Wcsoxynojirimycm 

strength aqueous formaldehyde are added to 4 ml of C \ 2 ° H 
98% strength formic acid, whilst cooling with ice. The >~ N— CHa-CHi-CHr-CRi 

mixture is then heated under reflux for 8 hours. After ho— ( \ 

cooling, the reaction mixture is diluted with acetone. A 25 \ / 

resinous precipitate separates out The acetone solution f\ 
is decanted off and the resin is rinsed several times with HO OH 

acetone. The residue is then dissolved in distilled water 

and the solution is freed from formic acid by adding a 12.4 ml of n-butylraldehyde, 0.01 mob of methanolic 
basic ion exchanger in the e OK form (Amberlite JRA 30 HC1 and 1.5 g of NaCNBH3 are added successively to 
410). The ion exchanger is filtered off and the aqueous 33 g of 1-desoxynojirimycin (0.02 mol) in 40 ml of 
solution is brought to dryness under reduced pressure. abs olute methanol, whilst cooling with ice and stirring. 
10 g of resinous N-methyM-desoxy^j^ycin remain. ^ h M rf)om tea?am for 

The compound can be further purified by chromatogra- 

phy on cellulose. Water^ntaining butanol is used as 35 12 hour *' lt 15 concentrated to dryness on a rotary 
the running agent The compound may be cristallized evaporator. The residue is dissolved in 50 ml of water 
from ethanol. M.P.: 153* C. and extracted 3 times with 30 ml of CHCb each time. 

Mass spectrum: The most important peak in the upper The aqueous phase is again brought to dryness, the 
mass range is at m/e = 146 (M— CH2OH). 40 residue is taken up in 30 ml of H2O and the solution is 

For further characterization, the compound is con- discharged onto a column 50 cm long and 2 cm wide 
verted into the peracetylated compound, N-methyl- fa ^ ^ a strong , ^ {Qn exch ^ 

2,3,4,6-tetra-O-acetyM-desoxynojinmycin, with acetic . , , ~* Ann ^ ' iv-n 

' V, . , , ... , . . , ' _ a . m the OH 9 form (Ambcrhte IRA 400 or Dowex 1 X2). 

anhydnde/pyndme 1:1 at room temperature. A proton v / 

magnetic resonance spectrum of this derivative in 45 The reaction product is eluted with water and the 
CDCI3 was measured at 100 MHz: 4 singlets for the individual fractions are investigated by thin layer chro- 
total of 12 protons, which correspond to the methyl matography. (Silica gel plates; running agent: ethyl 
groups of the O-acetyl groups acetate/methanol/water/25% strength ammonia 

50 100:60:40:2; spray reagent: KMn04 solution). The frac- 
(CH3 — — C— ), tions which contain N-n-buty]- 1 -desoxynojirimycin are 

£ collected and the aqueous solution is concentrated on a 

rotary evaporator. Acetone is added to the re si d u e, 
are found between 6»2.0 and 2.1 ppm. The methyl ^ whereupon crystallization occurs, 
group bonded to N(CH 3 — N<) is found as a singlet at ^ crystals ^ filtered off, rinsed briefly with ace- 
6 =2.45 ppm. Two protons on a C atom bonded to lone ^ ^ 3 g of N.^yj.^eso^jiriaydn of 

IUtr0gCn melting point 126M27' C. are obtained. 

Mass spectrum: The most important peaks in the 

I / upper mass range are found at m/e=> 188 (M-CH2OH) 

andm/e=176(M.CH2.CH2-CH3). 

In the case of less reactive aldehydes, a molecular 

, . . 1 j u c n , sieve 3 A was added to the reaction mixture in order to 

absorb as poorly resolved multiplets between 6=2.1 65 . . . 

and 2.5 ppm. A further proton of this type appears as a bmd ™ watcr of rcactlon - 

doublet of a doublet (Ji = ll Hz; J 2 =4 Hz) at S=3.18 The following compounds were prepared by meth- 
ppm. A methylene group ods analogous to those of the above procedure: 
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N— Ethyl-l-dooxynojmroyon 
CHjOH 

V- N— CH 2 -CHj 



HO 



OH 



N— Bcmyl-I -dcsoxynojirimycin 
CH 2 OH 



10 



HO 



OH 



Mass spectrum: Intense peak at m/e«160 (M- 
CH 2 OH). 



Melting point- 183 # -184* C (from methanol 
Mass spectrum: The most important peak in the upper 
mass range is found at m/e=222 (M-CH2OH). 



N^n-Propyl«l^«oxynojirimycin 
CHjOH 

V- N-CHj— CH 2 -CH 3 



15 



20 



HO OH 



N~(2-Pyridy]>mclhyI-l«<icsoxycojirimycin 
CH 2 OH / S= \ 



Mass spectrum: Intense peak at m/e=174 (M- 
CH2OH). Peaks also at m/e=206 (M+H) and 
m/e=204 (M-H). 

N — uo-ButyM^csoxyiiojxrimyein 



25 



30 



CH 2 OH 




HO 



N-CHj-CH 



OH 



\ 



CH 3 



CHj 



35 



Melting point: 174M75" C (from ethanol). 

Mass spectrum: The most important peaks in the 
upper mass range are found at m/e=255 (M+H), 
m/e=236 (M-H 2 0) and m/e=223 (M-CH2OH). 

N— 2-HydraxyethyM4e»xynojirimyrin 
CH 2 OH 

V- n-ch 2 — CH2-0H 



HO 



OH 



Mass spectrum: The most important peaks in the 40 
upper mass range are found at m/e=188 (M-CH2OH), 
m/e=176 



45 



(m-CH^ ). 
CH 3 



m/e«220 (M+H) and m/e=218 (M-H). 



N— o-Heptyl*l^ecodcyiiojiriinyet& 
CH 2 OH 

)— N-CH2— (CH2)T-CH3 



Melting point: 1 14* C (from ethanol). 
Mass spectrum: The most important peak in the upper 
mass range is at m/e*= 176 (M-CH2OH). 

N— 2,3-DCbydroxy-n-propyl- t-daoxyuojirimycin 
CH 2 OH 

V- N-CHj— CH— CH 2 — OH 
HO-/ \ 1 



OH 



50 



HO OH 



55 



60 



HO 



OH 



Melting point: 11T-113* C (from acetone). 

Mass spectrum: The most important peak in the upper 65 
mass range is at m/e«230 (M-CH2OH). Peaks are also 
found at mc/=262 (M+H) and 260 (M-H). 



Mass spectrum: The most important peaks in the 
upper mass range at at m/e=206 (M-CH2OH) and 
m/e=176. The substance is a mixture of two diastere- 
omeric compounds. 

N— (S-^-D-Glucopynuiosy 1-2-mercaptocthyO- 
1-desoxynojirimyctn 

HO OH 
CH2OH )— ( 
V- N-CH 2 — CH2-S-/ \- 
HO-/ \ D-< 

\ / CHjOH 
HO OH 



OH 
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Mass spectrum: The mass spectrum of the compound 
peracetylated in pyridine/acetic anhydride was mea- 
sured. The most important peaks in the upper mass 
range are found at m/e=648 



(M—CH2O— C— CHj), 

o 



m/e=588 and m/e=344. 

The aldehyde required for the reaction was obtained 
from O-acetylated 1-thioglucose and chloroacetalde- 
hyde. The acetyl groups in the end product were split 
off by transesterificaiion with catalytic amounts of 
NaOCH;in MeOH. 

Ojunmyl'mcthyl-lKlcsoxynojirimycin 
CH2OH 

V- N— CHjCH CHi 

HO-/ \ N 



Mass spectrum: The most important peaks in the 
upper mass range are at m/e=189 (M-CH2OH) and 
m/e= 146. 

The compound was obtained from the above 
phthalimido compound by hydrazinolysis in methanol. 

N— (l-Desoxynojirimycin-yl>-acctic acid 
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10 



ch 2 oh 

v- n—ch2— cooh 

HO-/ \ 



15 



HO OH 



20 



OH 



OH 



25 



Mass spectrum: The most important peaks in the 
upper mass range are found at m/e»203 (M-H2O), 
m/e= 159, m/e= 145 and m/e= 100. 

The compound was not purified by chromatography 
over a basic ion exchange resin but by recrystallization 
from methanol/water. 

Melting point: 187M88* C 

N—o-Nitrobeiayl- t-desoxynojirimycis 



Mass spectrum: The most important peaks in the 
upper mass range are found at m/e=219 (M), 
m/e=202, m/e-188 (M-CH2OH) and m/e=176 



30 



CH 2 OH 

V- N-CH 2 



(M— CH CH2). 

\ / 
O 



HO OH 




N0 3 



The substance is a mixture of two diastereomeric 35 Rf valuc: °- 85 < on ^ k vcr chromatography ready- 



compounds. 



N— (3-N — Phthalimido-n-propy l> Wesoxynojiriinycin 

O 



HOH 2 C 

V- N— CH2—CH2— CH 2 — N 




y 

o 



40 



45 



to-use silica gel 60 plates from Messrs. Merck; running 
agent: ethyl acetate/methanol/H20/25 % strength am- 
monia 100:60:40:2). For comparison: Rf value of 1- 
desoxynojiximycin: 0.3. 

N— oOitwxybcniyl-l^Jesoxynojiriinycin 



OH 



OH 



Mass spectrum: The most important peaks in the 
upper mass range were found at m/e=348, m/e=319 50 
(M-CH2OH), m/e=301. m/e=200, m/e=188, 
m/e= 174, m/e= 160 and m/e= 147. 

In this case, chromatography on a basic ion exchange 
resin was dispensed with and the compound was puri- 
fied by boiling up with acetone and recrystallisation 
from ethanol. . 

Melting point* 208*-210* C 



HOCH2 

\ / COOH 



HO 



N - CHl -<^) 



HO 



OH 



55 



Rf value: 0.7 (plates and running agent as indicated 
for the above compound). 

For purification, the compound was chromato* 
graphed over a basic ion exchange resin as indicated 
above, but finally was eluted with \% strength acetic 
acid. 

N—p^utoxy benzyl- l^esoxynojirimycin 



N— (3-Aminchn-propyl>Mc»xynojuimycin 
CH2OH 

V- N-CH2— CH2-CH2-NH2 



60 



65 



COOH 



HO 



OH 



ho — CH2 

OH OH 

m.p.: 280**281* C. (from ftO/methanol). 
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Rf value: 0.7 (plates and running agent as indicated 
above). 

In this case also, the compound was eluted from the 
basic ion exchange resin with \% strength acetic acid. 

N— p-Solfobcnzyl-I-desoxynojirimycta 

HOCH 2 



10 



HO OH 



15 



4.8 g of benzaldehyd-4-sulfonic acid, 1.8 ml of acetic 
acid and 0.8 g of NaCNBIfc are added to 2 g of 1- 
descxy-nojirimycin in 40 ml methanol. The mixture was 
refluxed for 4 hours and stirred for 12 hours at room 20 
temperature. The precipitate was filtered off and re* 
crystallized from water. 1.2 g of N-p-sulfobcnzyM- 
desoxynojirimycin of melting point ~320* C (dec.) are 
obtained. 



EXAMPLE 3 
/J-Phcuylcihyl-I-dcsoxynojiriinycin 

CH 2 OH y^^v 
V- N-CHr-CH 2 -/r j) 



HO 



25 



30 



35 



HO OH 

3 g of phenylacetaldehyd and 0.8 g of NaCNBHj are 
added to 2 g of 1-desoxynojirimycin and 1.8 ml acetic 40 
acid in 40 ml of methanol. The mixture is stirred for 12 
hours at room temperature and evaporated on a rotary 
evaporator. The residue is dissolved in ethanol/water 
(2:1) and discharged onto a column which is filled with 
a strongly acidic ion exchange resin in the H©-fonn. 45 
The column is washed with 2 1 of ethanol and water 
(2:1). Then the product is eluted with ethanol/2% 
strength aqueous ammonia (2:1). The fractions are in- 
vestigated by thin layer chromatography and those 30 
which contain the product are collected and dried. The 
residue is crystallized from 100 ml ethanol. 2.5 g of 
N-/3-phenyl-ethyl- 1 -desoxynojirimycin with a melting 
point 179M81* C are obtained 

The following compounds were prepared analo- 55 
gously: 



N — n-Pentyl* 1 -dcsoxyDojiriniycin 
CH 2 OH 

V- N-(CH2)4-CH3 
HO-/ \ 



60 



65 



HO OH 

m.p. 97* C. (from acetone). 



46 

N — n-Hexyl- 1-desoxynojirimycin 
CH:OH t 

N-(CH 2 )5-CH3 

) 

OH 

m-p. 112M13* C (from ethanol/acetone). 

N— n-OctyU l-desoxynoprimyctn 
CH 2 OH 

V- N— (CHih-CHs 
HO-/ \ 
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HO OH 



m.p. 115M17* C (from ethanol/acetone). 



N— n-Konyl-l-desoxy&ojlrimycin 
CH 2 OH 

V- N — (CH2>9 — CHj 

HO-/ \ 



HO OH 

m.p. 105M07* C. (from ethanol/acetone). 

N w n-Decyl-l-de30xynojirimyciii 
CH2OH 

V- N— (CH2)9— CH3 
HO OH 

m-p. 151* C. (sinters at 91* C. from MeOH/acetone). 

N^n-Undccyl-lKicsoxyiiojirimycin 
CH2OH 

V- N-(CH2)io-CH 3 
HO OH 

m.p. 162* C. (sinters at 91* C from ethanol/acetone). 



47 



N — n-Dodecyl- 1 •dcsoxynojiriraycin 
CH 2 OH 

V- N-(CH^ H -CH 3 
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-continued 



HO OH 

m.p. 164* C (sinters at 97* C from ethanol/acetone). 



10 



N— o-Tetridecyl-l-desoxynojirimycin 
HOCH 2 

N— (CHiha— CHj 




HO OH 

m.p. 105M07' C (from methanol). 

N— n(5^Hydroxypcntyl)-WeiOxyooiiriiBycm 

HOCH2 

V- N-(CHi)4-CH20H 

HO HO 
m.p. 86'-87* C (from butanol). 

N— Cyclohexy lmethyl- Metoxynopriinycbi 

hochj I V 

V- N— CHj— / \ 



HO OH 

138'-140* C (from acetone). 
N^p'^ydohexeoylmetbylVl^esozyiip^imycm 

HOCH2 /"""\ 

HO OH 
m.p. 142M44* C (from acetone). 

N~(T-Nort>ornai-3'-yl-methyI>lKlaoxyiwjlrimycin 



IS 



20 



25 



30 



35 



40 



45 



55 



60 



65 




HOCH2 

V- N— CHr 

HO OH 
m.p. 160*-162* C (from ethanol). 

N — pOdarfoenzyUl^esoxymjinmycm 
HOCH2 

HO OH 
m.p. 153M55* C (from acetone). 

N— m-Methylbenzyl- 1 -dcsoxynojirimycin 
HOCH2 

HO OH 

m.p. 134*-136* C (from methanol). 

N— (p-Biphenylmethyl)- I-desoxynojirimycin 



HO 



CH3 




HO— CH 2 

V- N-CH2- 

HO OH 



50 m.p. 240*-245* C. (from watcr/cthanol). 
N— (n-3^phenylpropyl)-l-de>oxynojiriinycm 



HO 



HOCH2 

V- N— CHj— CHj— CH; 

-w 

HO OH 



m.p. 125M27* C (from ethanol). 

EXAMPLE 4 

N— AUyl-lKlesoxynojiriniycm 



49 

-continued 

CH2OH 
\- N— CH 2 — CH=CH 2 

-it 
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EXAMPLE 5 



1 -Cyano-1 -desoiynojirimycin 
HOCH2 



HO 



OH 



5 g of 1-desoxynojirimyciii, 5 g of AgiO and 5 g of 10 
ADylbromide are stirred hi 30 ml of dimethylformamide 
and 30 ml of water for 3 hours at room temperature. 
The silver salts are filtered off and the filtrate is evapo- 
rated at the rotary evaporator. The residue is recrystal- 
lized from ethanol. 4.5 g of N-aHyl- 1 -desoxynojirimy cin 15 
of melting point 131* to 132* C are obtained. 

The following products are obtained analogously, the 
isolation and purification optionally carried out by 
chromatography on a strongly acidic ion exchange 
resin (H©-fonn). 20 

N— Propargyl-l-desozynojirimycis 
HOCH2 





N— CHj— CSCH 



HO OH 
m.p* 160* C (from acetone). 

N— (3\V-DtehIorobenzyI)-l«ie3axynojirimyc^ 
HOCH2 

HO 

HO OH 
m.p. 130M32* C 

N^(p-NitrobcnzyI>l-dc3oxyn0jiriraycin 

HOCH2 fs^\ 

y- N-cHr-/rjVNo 




HO OH 

m.p. 144M46* C. 

N— (m-NitrobeniyO- 1 -desoxynqprimydn 
HOCH 2 

HO 




23 



17.5 g of nojirimycin bisulfite adduct are added to 200 
ml of water and 21.2 of Ba(OH>2-8 H2O. The mixture is 
stirred for 1 hour and the solid is filtered ofT. 12 ml of 
liquid HCN are added to the filtrate and the mixture is 
stirred for 30 minutes. The solution is filtered and con- 
centrated on the rotary evaporator to 20 ml. 20 ml of 
methanol are added whereby the crystallization of the 
product starts. 100 ml of ethanol are added to complete 
crystallization. After filtration 12.0 g of 1 -cyano-1- 
desoxynojirimycin are obtained m.p. 155*— 156* C 
(from methanol/water). 

EXAMPLE 6 



30 



35 



N — Methyl- 1 -cyano 1 -desoxynojirimycin 

HOCH 2 

V- N-CH3 
HO-/ Y-CN 



HO 



OH 



The compound is obtained from 1-cyano-l-desox- 
40 ynojirimycin with 35% strength aqueous formaldehyd 
solution and NaCNBH3 in methanol according to exam- 
ple 3. 

Mass spectrum: The most important peaks in the 
upper mass range are at m/e=171 (M — CH2OH), 
m/c= 157 and m/e=l44. 

EXAMPLE 7 



45 



SO 



55 



1 -Desoxyiiojiriiiiycin- 1-carboxyKc icid 

HOCH 2 
V- NH 

HO — / Y-COOH 



HO 



OH 



m.p. 168M70* C 



10 g of 1-cyano- l-d«oxynojirimycin are refluxed 
60 with 5 g of sodium hydroxide in 100 ml of water for one 
hour. Hydrochloric acid is added up to pH 4. The mix- 
ture is dried on the rotary evaporator and the residue is 
extracted with hot methanol, sodium chloride is sepa- 
65 rated and the methanolic solution is evaporated. The 
residue is recrystallized from water and water/me- 
thanol. 10.5 g of 1-desoxynojirimycin-l-carboxylic add 
of m.p. 268*-270* C are obtained. 
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ch 2 oh 
V- NH 

HO—/ COOC2H5 
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HO 



OH 



7 g of 1 -desoxynojirimy cin- 1 -carboxy lie acid are re- 
fluxed with 100 ml of ethanolic hydrochloric acid for 2 
hours and evaporated at the rotary evaporator. The 
residue is treated with ethanol and ethanolic ammonia. 
The solution was filtered and concentrated. 8 g of 1- 
desoxynojirimycin-l-carboxylic acid ethyl ester are 
obtained. NHR-Spectrum 100 MHz: triplet at cr=1.3 
ppm (3H. — COO— CH2— CH3); multiplet at 
o-*= 2.4-2.6 ppm(lH, >N— gH<CH 2 OH); multiplet at 
a=3.2-3J ppm (4H); multiplet at cr-2.6-3.9 ppm (2H, 
— CH2— OH); quartet at cr-4.25 ppm (2H, 
—COO — CH2 — CH3). 

EXAMPLE 9 



HO 



CH3 
V- n-ch 3 

— / \— C00C2H5 



HO 



OH 



35 



30 



From 1-desoxynojirmiycm-l-carboxylic acid ethyl 
ester according to example 6. 

Mass spectrum: The most important peaks in the 
upper mass range are at m/e«218 (M — CH2OH), 
m/e=200, m/e=176, m/e=158 and m/e=126. 
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EXAMPLE 11 



HO— CH 2 

\- NH 

HO— ( V-CO — NH 



10 



HO OH 



500 mg of 1 -desoxynojirimycin- 1 -carboxylic acid 
ethyl ester are refluxed for 5 minutes in 1 ml of benzyl- 
amine* The mixture after cooling is treated several times 
with ether and the solvent decanted off. The residue is 
recrystallized from methanol and 400 mg of 1-desox- 
ynojirimycin-l-carboxylic acid benzylamide, m.p. 
22K-222' G are obtained. 



20 



25 



EXAMPLE 12 



HO— CH2 

V- N-CH3 



HO-/^\— CO-NH-CH2--C^^^ 



HO OH 



35 



From 1-desoxynojuTmycin-l-carboxylic acid ben- 
zylamide according to example 6; m.p. 229*-230' G 
(from methanol). 

EXAMPLE 13 

HO — CH2 



40 



\— NH 
HO-/ \-CH2-NH2 



HO 



OH 



EXAMPLE 10 



HOCH2 

V- NH 



HO— ^ CONHa 



HO 



OH 



5 g of 1-cyano-l-desoxynojtrimycin are hydrogenated 
in 100 ml of water with 10 g of Raney-Nickel and a 
45 pressure of 3.5 bar hydrogen. The catalyst is filtered off 
and the solution is dried on the rotary evaporator. The 
residue is treated with some hot methanol, filtered and 
evaporated. The residue is recrystallized from methanol 
to yield 3.4 g of 1-aminomethyl- lniesoxynojiriinycin, 
m.p. 154M55' C. 

EXAMPLE 14 



50 
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6 g of WesoxynojuTmycin-l-carboxylic acid ethyl 
ester are refluxed in 90 ml of 25% strength aqueous 55 
ammonia for one hour. After cooling to room-tempera- 
ture the solution is treated with ethanol and the precipi- 
tate (ammonium salt of 1-desoxynojirimycin-l -carboxy- 
lic acid) is separated off. The filtrate is concentrated, 60 
treated with water and chromatographed with a col- 
umn filled with a strongly basic ion exchange resin 
(OH©-form). The product is eluted with water. The 
fractions containing the carbonamide are collected and ^ 
concentrated. The residue is recrystallized from ethanol 
and 3 g of 1-desoxynojirimycin-l-carboxylic acid am- 
ide, m.p. 175M76* C, are obtained. 



HOCH2 
V- NH 

HO— ( V- CH2-NH-C-CH3 



OH 

3.8 g of 1 -aminomethyl- 1 ^iesoxynojirimycin in 40 ml 
methanol/water (1:1) arc treated at # C with 3 ml of 
acetic acid anhydride and stirred for 15 minutes at 0* C 
and 30 minutes at room temperature. The solution was 
evaporated. The residue is treated with 60 ml of water 
and neutralized with a basic ion exchange resin (OH©- 
form). After removal of the resin the solution is dried 
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and recrystallized twice from ethanol. 3 g of 1- 
acetamidomethyM-desoxynojirimycin are obtained, 
m.p. 169*-171 # C. 

EXAMPLE 15 



54 

EXAMPLE 19 



HOCHi 



CH 3 OH 
V" N-CH 3 



HO 



HO— ^ ^— CH 2 — NH— CO— CH3 



V- N-CH 3 
-/ V-CH2- 



l-NH-SOi-^^^-CHj 



10 



HO 



OH 



HO 



OH 



the compound is prepared from 1-acetamido-methyl-l- 15 
desoxynojirimycin analogously to example 6. 

Mass spectrum: the most important peaks in the upper 
mass range are at m/e=176 and m/e=158. 



the compound is prepared from the compound of exam- 
ple 18 according to example 6; m.p. 218*-219* C (from 
water). 

EXAMPLE 20 



EXAMPLE 16 



HOCH 2 

HO-/" V-CH2-NH-CO— 



20 



HOCH2 

V- NH 

HO-/ V- CH 2 — NH 
HO OH 



25 



HO OH 



the compound is prepared from 1-anrinomethyl-l- 
desoxynojirimycin and benzoylchloride according to 
example 14; m.p. 216' C (from methanol). 



30 



EXAMPLE 17 



35 



HOCH2 

V- N— CHj 



960 mg of 1 -aminomethyl- 1 -desoxynojirimycin are 
stirred for 1 5 minutes with 0,8 ml of phenylisocyanate in 
10 ml methanol/water (1:1) at —20* C. The mixture is 
slowly warmed to room temperature and the solvent is 
distilled off. The residue is discharged onto a column 
filled with cellulose and the product is eluted with buta- 
nol/water (9:1). The fractions containing the product 
are collected and concentrated. The residue is recrystal- 
lized from ethanol and 400 mg of m.p. 161*-162* C are 
obtained. 

EXAMPLE 21 



HO OH 



40 



HO 



OH 



the compound is prepared from 1-benzoylamino-l- 45 
desoxynojirimycin according to example 6; m.p. 
135M36' C (frombutanol). 




OH 



EXAMPLE 18 



30 



CHjOH 
V- NH 

HO-/ V-CH 2 - 



-NH-S02-^^-CH 3 



5 g of N-( WesoxynojirimycinyI>acetic. acid are re- 
fluxed in 50 ml of dimethylformamide for 30 minutes. 
The solvent is removed in high vacuo and the remaining 
oil crystallized from ethanol. 3.5 g of the compound of 
m.p. 157M59* C are obtained. 



55 



EXAMPLE 22 



HO 



OH 



960 mg of 1-ammomeuyl-l-desoxynojirimycin are 
refluxed with 1 g of tosylchloride in 10 ml of me- 60 
thanol/water (1:1) for 3 hours. The solvent was distilled 
off in vacuo and the residue treated with acetone. The 
solid is filtered off» dissolved in water and neutralized 
with a basic ion exchange resin. After removal of the 
resin the solution is evaporated and residue recrystal- 
lized from water. 600 mg 1 -tosylaminomethyl- 1-desox- 
, ynojtrimycin of m.p. 173*- 175* C. are obtained. 



HO— CH 2 



\— N— CH 2 — CO— N 



HO 



OH 



65 



500 mg of the compound of example 21 are refluxed 
with 1 ml of benzylamine in 20 ml of dimethylformam- 
ide for 6 hours. The solvent is removed in high vacuo 
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and the residue recrystallized from ethanol/acetone 
(1:2). 400 nig of m.p. 129* C. are obtained. 

N<l-DesoxynojirimycinyI>acetic acid n-butylamidc 
is prepared analogously. 

Mass spectrum: The most important peaks in the 
upper mass range are: m/e=245 t m/e =203, m/e= 176, 
m/e =159 and m/e=145. 

EXAMPLE 23 



CHiOH 
V- N— H 

HO—/ V-CHjOH 



10 



15 



HO 



OH 



A suspension of 2.3 g of 1-desoxynojirimycin-l-car- 
boxylic acid ethyl ester in 50 ml of abs. tetrahydrofuran 20 
(THF) are added to 1.9 g of L1AIH4 in 50 ml of abs. 
THF. The mixture is stirred for one hour and then 
refluxed for 5 hours. 20 ml of ethyl acetate, 2 ml of 
water and 4 ml of 15% strength KOH are added drop- 25 
wise, The precipitate is filtered off and extracted by a 
water-methanol mixture. The solvent is distilled off and 
the residue extracted with methanol. The methanol 
solution is concentrated and the residue discharged 
with water onto a column rilled with a strongly acidic 30 
ion exchange resin (H®-form). The column is eluted 
first with water and then with 0,25% strength aqueous 
ammonia. The fractions containing the product are 
collected and freed from the solvent 500 mg of the 
compound are obtained. 

Mass spectrum: The most important peak in the upper 
mass range is at xn/e 162. Smaller peaks are m/e=144 
and m/e 102. 



35 



EXAMPLE 24 



N— H 




3.5 g of pulverized K2CO3 and 2.0 g of benzoylchlo- 
ride are added to 2.1 g of 1-desoxynojirimycin in 40 ml 
of acetone and 15 ml of water. The mixture is stirred for 
3 hours at 40* C and for 12 hours at room temperature. 
The salts are filtered off and the solvent is removed in 
vacuo. The residue is chromatographed on a silica gel 
column and eluted first with ethylacetate/methanol 
(10:4) and then with ethylacetate/methanol/ water/am- 
monia (10:4:0.5:0.02). Each 10 ml of eluate were ob- 
tained separately and fractions 51 to 57 contained the 
desired product (350 mg of m.p 160* C) 

EXAMPLE 25 



56 

-continued 

HOCH2 

\— N— CH 2 — CH 2 — OCH3 



HO 



OH 



40 



45 



5.2 g o /3-methoxyacetaldehyd-dimethylacetal in 15 
ml of water and 5 ml of methanol are treated with 0.6 ml 
of HC1 for 48 hours at room temperature and 6 hours at 
60* C Then 1.6 g of 1-desoxynojirimycin and 0.7 g of 
NaCNBHa are added at room temperature. The mixture 
is kept for 12 hours at 50* C The solvent is removed in 
vacuo, the residue together with water is discharged 
onto a column which is filled with a strongly acidic ion 
exchange resin. The column is eluted first with water 
and then with 2% strength ammonia. The fractions 
containing the product are collected and concentrated. 
The residue is chromatographed on a cellulose-column 
with butanol/water (9:1). 1.2 g of the compound are 
obtained with a Rf-value: 0.57 (on thin layer chroma- 
tography ready-to-use silica gel 60 plates from Messrs. 
Merck; running agent: ethyl acetate/tnethanoIA 
HiO/25% strength ammonia 100:60:40:2). For compari- 
son Rf-value of lnlesoxynojirimycin: 0.3. 

Analogously are obtained N-03-methylmercaptoe- 
thyl)- 1-desoxynojirimycin (MS: Most important peaks 
in the upper mass range are at m/e =220, m/e =206 and 
m/e = 1 76), N-03-ethylmercapto-ethyl)-l -desoxynojiri- 
mycin (MS: Most important peaks in the upper mass 
range are at m/c=220 and m/e =176) and N-[/H£- 
methoxy)-ethoxyethyl]-l-desoxynojirimycin (MS: Most 
important peaks in the upper mass range are at 
m/e =234 and m/e =176. 

EXAMPLE 26 

N H n-Nooyl-l-<ceUmiiKmiethyI-l-dcsoxy-DojirimyctD 

HO— CH 2 

V- N— (CHi)g— CHj 

HO—/ \-CHj— NH— CO— CHj 



HO 



OH 



50 the compound is obtained from 1 -acetamino- 1 -desox- 
ynojirimycin according to example 3. 

MS: Most important peaks in the upper mass range 
are at m/e 329, , m/e=288, m/e -270 and m/e 258. 

EXAMPLE 27 



55 



60 



l^-Nonylaininomctbyl-lKlcsoxynojirimycia 

HO— CH a 

V- NH 

HO— f V-CHj— NH-(CHj)r-CH3 



HO 



OH 



65 



N— O-Methoiyethyl)* 1 •desaxynojirimycin 



1.2 ml of acetic acid, 1.56 ml of nonylaldehyd and 0.7 
g of NaCNBHa are added to 1.9 g of 1-aminomethyM- 
desoxynojirimycin in 40 ml methanol at 0* C The mix- 
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ture is stirred for 1 hour at 0* C and 12 hours at room n ,,rifiwf k« M. mm otA< mn i»r ^At* * u 

temperature. The solvent is distilled off in vacuo and PUnflCd ^ chromato S ra P h y ^ a «ion exchange 

the residue is slurried in water, discharged onto a col- Te&m ' After ^crystallisation from ethyl acetate/pe- EXHIBIT B 

umn filled with a strongly acidic ion exchange resin troleum ether 3.0 g of 6-phenylamino-2.3-0-isopropyli- n 

(Hffi-fonn) and eluted first with ethanol/water (1:1), 5 dene-Wesoxy-a-L-sorbofuranose, m.p. 156* C, are Pag© 30 Of 36 

then with 0.3% strength aqueous ammonia and finally obtained 

with ethanol/0.6% strength aqueous ammonia (1:1). ' 

The fractions containing the product are collected and Preparation of the final product 

concentrated. 1 g of the compound with Rf-value 0.52 1.0 g of the product obtained according to example 

(plate and ninning agent as in ex. 25) are obtained. 10 29(a) are dissolved in 4 ml of 6 n HQ and kept for 24 

EXAMPLE 28 hours at 0* C. Then 6 ml water are added and the pH is 

N-Methylnojirimycin hydrochloride adjusted to 6-7 with 3 ml triethylamine. 1 g Raney- 

57 ml of chloroformic acid cthylester dissolved in 360 **** * added ™ d product * h y d rogenated under 
ml of absolute THF are added drop wise to a solution of 15 a Hrpressure of 3.5 bar. The catalyst is filtered off and 
294 g of 3-0-benzyl-6^0-triphenylmethyl-1.2-iso- the solvent is removed. The product is purified by 

?^ Py F d ! n ?^^^^ e0Xy ^;^ UMf ^ 0SC m means of column filled with a cation exchange resin. 470 

800 ml of absolute THF and 83.6 ml of triethylamine at * ,..,„.,.._. 

0-CTfaemUtureustir^^ mg of a shghtly yeUow oil are obtamed. 

to remove precipitated salt and concentrated. The prod- 20 MS: most important peaks in the upper mass range 

uct is put into ethyl acetate, twice extracted with water, are at m/e=239, m/e=208 and m/e= 148. 

dried and concentrated. 318.6 g of crude 3-0-benzyl-6- 

(>triphenylmcthyl-1.2-0-isopropylidene-5-cthoxycar- EXAMPLE 30 

bonylammo-5Klesoxy^-D-glucofuranose are obtained vr^ , , ,, . , 

as a yellow oil. 25 N^yclohexyl-l-desoxynojuimycin 

174.7 g of this oil are dissolved in 340 ml of absolute Method A 
ether and added dropwise into a suspension of 39 g 

L1AIH4 in 690 ml of abs, ether at 10' to 15* C. The 2 * of Wesoxynojirimycin are dissolved in 40 ml of 

mixture is refluxed for 5 hours and while cooled with abs. methanol and 1.8 ml glacial acetic acid and treated 

ice treated with 520 ml of ethyl acetate, 40 ml of water 30 first with 5.2 ml cyclohexanone and then with 3.4 g of 

and 78.5 15% strength aqueous KOH. The mixture is xurwnw, T*; e • . - „, - 

filtered to be freed from solids, washed with ether and N *CNBH> Tins mixture is refluxed for 96 hours, 

evaporated in vacuo. 144.2 g of 3-0-benzyl-6-0-tri- cooled ^ d concentrated in vacuo. The residue is 

phenylmethyl-1.2-iso-propyUdene-5-methylaniino-5- treated with methanol/water (1:1) and purified by a 

desoxy-a-D-glucoruranose are obtained as a yellow oil. 35 column filled with a cation exchange resin (He.form). 

This crude product is dissolved in 1 65 ml of abs. THF 1 a „ m - . - . ne . . rt „ 

and added dropwise at -70- C into a mixture of 24.6 g " g prodUCt ° btamcd Wth a of °- 58 

of metallic sodium in 820 ml liquid ammonia. Further ^ hyer chromatography 60/F 254 plates of Messrs. 

2.5 g of sodium is added and the mixture is stirred for 2 Merck, running agent: ethyl acetate/methanol/- 

hours. Still at -70* C. 91 g of ammonium chloride is 40 water/25% strength aqueous ammonia 120:70:10:1); for 

added in portions. TTm j mixture is allowed to warm to Rf. V alue of 1-desoxynojirimycin is 0.13. 

room temperature within 12 hours. The suspension is J ; 

stirred into 500 ml of methanol. The solids are filtered Method B 
off and the filtrate is concentrated. The residue is 

treated with water/chloroform and the phases are sepa- 45 1 g of 6<yclohexylarnmo-2.3-0-isopropylidene-6- 

rated. The aqueous phase is concentrated and the crude dcsoxy-a-L-sorbofuranose (prepared according to ex- 

aS^J^^^ T 113 °£ f U ° ♦ f^TF ^ 29 < a » * kept for 40 hours in a mixture of 6 ml of 

After recrystalhzation from ethyl acetate 14.8 g of 5- *L , ' „JL /1t , ... , J . , ^ t „ 

methylarruno-S^esoxy-l^O-iso-propyHdene, m.p. incthanoI/6 n HC1 < 1:1 > at °- Wlth » <* 

124M26* C are obtained. 50 water 811(1 3 *° ^ of triethylamine and hydrogenated for 

(b) Preparation of the final product A solution of 470 2 hours with 3.5 bar H2 and PtOi as the catalyst. The 
mg ; of the product obtained (a) catalyst is filtered off, the solution evaporated in vacuo 

m 2 ml of hydrochlonc acid is kept at C for 16 hours, . _ - r . , ... . . . . . 

The mixture is concentrated at 20* C in vacuo and and punflcd by a Mcd m± cxchan « c 

twice dissolved in water and evaporated in vacuo. 53 resin. 610 mg of the compound are obtained, identical 

The amorphous N-methylnojirimycm*hydrochloride with the compound prepared according to method A. 
shows a three times stronger effect in the saccharase N-Isopropyl- 1 -desoxynojirimycin (Rf-value =0.45) is 
inhibition test than l-desoxy-nojirimycin. tQ A 

EXAMPLE 29 N-(i-Methylc^cyl>l-desoxynojirimycin (mixture of 

N-Phenyl-l-desoxynojirunycin diastereomers, Rf-value 0.79 and 0.86) is prepared anal- 

(a) Preparation of the starting material °8 0us t0 method A. 

20 g of l-0-acetyl-2.3-0-isopropylidene-6-p- pyax>tptp *i 

toluenesulfonyl-a-L-sorbofuranose are heated together haaaii'lii m 

with 30 ml of aniline for 5 hours to 1 10* C. After cool- 65 1.6-Didesoxynojirimycin 
ing t 200 ml of ethyl acetate are added and the solids are 

filtered off. The solution is concentrated in vacuo and 00 5-Azido-3-0-benzyi-5.6-didesoxy-l^-0-iso- 

excess aniline is removed in high vacuo. The residue is propylidene-a-D-glucoruranose 
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?H3 



Nj— CH 




CH, 

H 2 N-CH Q 



10 



CHj 
CHj 

186 g of 3-0-bcnzyl-6-desoxy- 1 .2-0-isopropylidene-5- 
0-methykulfonyl-/^L-idofuranose t 500 ml of dimethyl- 
sulfoxidc and 65 of NaNj arc heated 5 hours under 
nitrogen at 120*- 125* C. After cooling the mixture is 
poured into ice-water, extracted three times with petro- 
leum ether, the organic phase washed with water, dried 
and evaporated. 156 g of crude product is obtained as an 
oil. 1H-NMR(100 MHz, C6D 6 ):$=7.15 (m, 5H), 5.72 (d, 
J=4 Hz, 1H), 1.32 (s, 3H), 1.17 (dj =6 Hz, 3H), 1.06 
ppm (s, 3H). 

(b) 5-Amino-3-0-benzyl-5.6-didesoxy-1.2-0-iso- 
propylidene-a-D-glucofuranose 



15 



20 



O —J— CHj 
CH3 

50 g of the compound obtained according to example 
31 (b) are hydrogenated in 1 1 methanol in the presence 
of 10 g of Pd on charcoal (5% strength) at 60* C for 5 
hours with a pressure of 70 bar hydrogen. The catalyst 
is filtered off and the solvent removed in vacuo. 25.7 g 
of the compound are obtained. 

1H-NMR (100 MHz, compound dissolved in CDCI3 
and extracted with D 2 0):6=5.97 (d, J=4 Hz, 1H), 4.50 
(d, J=4Hz, lH),4.34(d, J =4 Hz, IH), 1.49 (s,3H), 1.32 
(s, 3H), 1.23 ppm (d, J=6 Hz, 3H). 

(d) 5-Amino-5.6-didesoxy-D-glucose-l-sulfonic acid 



HO— CH 2 



25 



V- N— ©H 
HO-/ \— SO3© 




30 



35 



40 



HO 



OH 



100 g of the crude product of example 31(a) in 200 ml 45 
of anhydrous THF are added dropwise to 6 g of 
LiAlH* in 250 ml of anhydrous THF. The mixture is 
stirred for 15 hours and refluxed for 1 hour. While cool- 
ing 6 ml of water and 18 ml of 15% strength aqueous 50 
KOH are added dropwise. The mixture is stirred for 
further 15 hours, the precipitate is filtered off and the 
solvent is removed. The residue is treated with 500 ml 
of ether and twice extracted with 100 ml of 2 n HQ. 55 
The aqueous phase is rendered alkaline by means of 
45% strength aqueous NaOH and extracted three times 
with 200 ml ether. After drying the organic phase the 
solvent is distilled off and 62.5 g of the compound are ^ 
obtained as a yellow oil. 1H-NMR (100 MHz, 
CDCi 3 ):8=7.3 (m, 5H), 5.8 (dj=4 Hz, IH), 5.70 (d, 
J =12 Hz, 14), 5.58 (d, J=4 Hz, IH), 5.42 (d, J» 12 Hz, 
14), 3.98 (d, J=4 Hz, IH), 1.45 (a, 3H), 1.30 (s, 3H) 1.15 ^ 
ppm (dj=6 Hz, 3H). 

(c) 5-Amino-5.6-didesoxy-l^-0-isopropylidene-a-D- 
glucofuranose 



10 g of the compound obtained according to example 
31 (c) are suspended in 50 ml of water. 

Sulfurdioxide is passed in for 15 hours. A clear solu- 
tion originates which is wanned up to 60* C. After 
about 4 hours the compound starts to crystallize, 100 ml 
of methanol are added and the precipitated product is 
filtered off after 15 hours. 8.5 g of the compound are 
obtained, m.p. 180' C. (dec.) 

(e) 1.6-Didesoxynojirimycin 

10 g of the compound of example 31 (d) are hydroge- 
nated in 120 ml of water in the presence of 133 g of Ba 
(OH)2.8HiO and 10 g of Raney-Nickel for approxi- 
mately 7 hours. The solids are filtered off and the sol- 
vent removed in vacuo. The remaining oil crystallizes 
after a short time and the compound is recrystallized 
from methanol to yield 5.3 g with m.p. 163*-164* C 

EXAMPLE 32 



N— (1-DeMxygludtyO-Wooxynojiriinycin 

OH OH OH 

t I I 

HO-CH2 CH 2 —CH— CH-CH-CH-CH2OH 

N OH 




OH 



0.8 g of 1-desoxynojirimycin, 7.2 g of glucose, 40 ml 
of methanol, 10 ml of water, 1.5 ml glacial acetic acid 
and 1.3 g NaCNBH3 are stirred together for 15 hours at 
room temperature. Then the mixture is refluxed for 6 
hours, evaporated, treated with 10 ml 2 n HCl, warmed 
up to 40* C until the generating of hydrogen ceases, 
discharged onto a column filled with an acidific ion 
exchange resin and washed with water. The product is 
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eluted with 0.3 n ammonia, the solvent distilled off in 
vacuo and the residue chromatographed on 100 g of 
silica gel (70-230 mesh) with methanol/conc. ammonia 
(10:5). I g of the compound is obtained. 

Mass spectrum: m/e=296 (20%), 278 (15%) 176 5 
(100%), 158 (30%), 132 (30%). 

EXAMPLE 33 

1 -Desoxy-6-O-methymojirimycin 

(a) 3-O-Benzyl- 1 .20-isopropyiidene-6-0-methyl-/3- 10 
L-idolfuranose 



62 



ch 2 och 3 



HC— OH 




15 



20 



25 



35 



440 g of 5.6 -anhydro-3-O-benzyl- 1 .2-O-isopropylidene- 
/3-L-idofuranose are refluxed in 1.5 1 of methanol with 
92 g of sodium methylate for 1 hour. After cooling the 
mixture is neutralized with glacial acetic acid, methanol 39 
is distilled off, the residue is discharged on to 300 ml of 
water and extracted with chloroform. After drying and 
evaporating 388 g of an oil are obtained. 

(b) 3-O-Benzyl- 1 .2-0-isopropylidene-6-0-methyI-5- 
0-methylsulfonyl-)3-L-idofuranose 

384 g of the product of example 33 (a) in 300 ml of 
pyridine and 760 ml of chloroform are treated dropwise 
with 148 ml of mesylchloride at 0* C. and the mixture 
is stirred for 15 hours at room temperature. 200 ml of 
ice-water are added. The mixture is stirred for 20 min- 
utes and extracted three times with 200 ml of chloro- 
form. The organic phase is washed twice with delated 
hydrochloric acid, with water and with 10% strength 
NaHCCb-solution and dried. The solvent is removed in 
vacuo and the residue recrystallized from ethylacetate 45 
to yield 347 g to which further 26 g obtained from the 
mother liquors by filtration over 200 g of silica gel are 
added. 79% of theory; m.p. 133* C. 

(c) 5-Azido-3-0-benzyl-5-desoxy-1.2-0-bopropyli- 
dene*6-0-methyl-a-D-glucofurano$e 



to ice-water, extracted four times with ethylether, the 
ethyl ether phases washed with diluted hydrochloric 
acid, water and NaHCOs*soIution, dried and evapo- 
rated in vacuo. 159 g (91% of theory) are obtained as an 
oil. 

(d) 5-Amino-3-0-benzyl-5-desoxy- 1 .2-O-isopropyIi- 
dene-6-O-methyla-D-glucofuranose 

134.5 g of the product of example 33(c) in 200 ml 
anhydrous THF are added dropwise to 7.3 g of LJAIH4 
in 500 ml of anhydrous THF at room temperature. The 
mixture is stirred for 4 hours and kept over night. Then 
7.3 ml of water are added dropwise, 22 ml 15% strength 
KOH are added and the mixture is stirred for 8 hours. 
The precipitate is filtered off, washed with THF and the 
filtrate is evaporated in vacuo. 

The obtained oil is covered with a layer of 300 ml of 
ethylether and treated under cooling at (T-10* C with 
150 ml of 5N hydrochloric acid. The organic phase is 
separated and washed with hydrochloric acid. The 
aqueous phases are washed with ethyl ether. The aque- 
ous phase is treated with 100 ml of 40% strength NaOH 
and extracted three times with 150 ml of ethyl ether. 
The collected ethyl ether extracts are dried and the 
solvent is removed in vacuo. 92 g (74% of theory) arc 
obtained as an oil. 

(e) 5-Aniino-5-desoxy-1.2-0-isopropyIidcne-6-0- 
methyl-D-glucofuranose 



ch 2 ochj 

HjN-CH Q 



40 



CH 2 OCH) 



N 3 — CH 




50 



55 



-j-CH 3 
CH3 

85 g of the product of example 33 (d) in 500 ml of anhy- 
drous THF are added at —70* C. to 1.5 1 of liquid am- 
monia. 30.5 g of sodium in small pieces are added. After 
4 hours the mixture is treated with a total of 106 g of 
NH4CI in 20 portions and kept over night whereby the 
ammonia evaporates. The residue is treated with metha- 
nol, the precipitate filtered off and the solvent removed 
in vacuo. The residue is treated with ethyl ether/hydro- 
chloric acid, the ether phase extracted three times with 
a total of 300 ml of diluted hydrochloric acid and the 
hydrochloric acid phases collected, treated with 200 ml 
of concentrated NaOH and extracted three times with a 
total of 600 ml of chloroform. The solution is dried and 
the solvent removed. The residue is recrystallized from 
ethyl acetate to yield 47 g (77% of theory) of the prod- 
uct; m.p. 95*-96* C 

(0 5-Amino-5^1esoxy-60-methyl-D-glucose-l-sul- 
fonic acid 



60 



H 3 C— O— CHi— CH— CH-CH— CH-CH 
J I I 
®NHj OH OH 



OH 



SOj© 



201 g of the product of example 33 (b), 500 ml of hex- 65 10 g of the product of example 33 (e) are dissolved in 50 
amethylphosphoric acid triamide and 65 g of sodium ml of water. SOj is introduced for 2 hours at room 
azide are heated for 15 hours to 100* to 1 10* C. under a temperature and for IS hours at 60* C The slurry is 
nitrogen current After cooling the mixture is poured on treated with methanol, kept for one day, filtered off and 
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dried. 11.8 g (99% of theory) are obtained; m.p. 154* C. 
(dec.) 

(g) l-Dcsoxy-6-O-methylnojirimyciii 



HO 




10 



15 



1 1 g of the product of example 33 (f) in 90 ml of water 
are treated with 13.3 g of Ba(OH)2.8H20. 3 g ofRaney- 
nickel are added and the mixture is hydrogenated for 10 
hours. The mixture is filtered and the solvent is re- 
moved in vacuo. The residue is treated with 30 ml of 2N 
hydrochloric acid, discharged on to a column filled 
with an acidic ion exchange resin and washed with 20 
water. The product is eluted with OJN ammonia and 
obtained after evaporating in vacua After recrystalliza- 
tion from ethanol 5.5 g (78% of theory) of m.p. 145* to 
146* C are obtained. 

What is claimed is: 23 

1. A compound of the formula 



64 



gen, Ci to C* alkyl, Cj to C4 alkoxy, nitro or amino, or 
a 5- or 6-membered- aromatic heterocyclic carboxylic 
acid containing from 1 to 3 hetero-atoms each of which 
is N, O or S, unsubstituted or substituted by Q to C4 
alkyl, chlorine, bromine or amino; said naphthyl and 
phenyl (b) being unsubstituted or substituted by hy- 
droxyl, amino, C1-C4 alkylamino, di-Q-Ct alkylamino, 
Ci-C4alkoxy, nitro, cyano, carboxy, C1-C4 alkoxycar- 
bonyl, Ct-C« alkyl, halogen, C1-C4 alkylthio, mercapto, 
C1-C4 alkylsulfonyl, sulfo, aminosulfonyl or C1-G4 
alkylaminosulfonyl R2 is 

-H, -OR -SO3H, — CN, — CHjNH* 



— CHiNH— (Ci to Cm— attyl). 

— CHjNH — C— (Ci to Q4— iDcyl), 
O 

— CH2— NH— SO2— (Ci to Cu>tkyU 

-CHr— NH— SQ2— phenyl —CH2—NH—C— phenyl, 


O 



-CHr-NH— C-NH— (Ci to C| 4 ~ alkyl), 
O 
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— CH 2 — NH— C— NH-phcnyl, 
30 ° 

— CH 2 — NH— C— NH(Ci to C^— alkyl), 
S 



33 

in which Ri is C3-C30 alkyl, C2-C18 alkenyl, C2-C18 
alkinyl, C3-C8 cycloalkyl, C3-C8 cycloalkenyl, C3-C8- 
cycloalkinyl, phenyl (a), C1-C2 and C7-C30 alkyl substi- 
tuted by phenyl (b) or substituted Ci-C4-alkyl said 
C5-C30 alkyl, cycloalkyl, cycloalkenyl and cycloalkinyl 40 
being unsubstituted or substituted by hydroxy, C1-C4- 
alkoxy, acyloxy, amino, mono- C1-C4 alkylamino, di- 
C1-C4 alkylamino, acylamino, mercapto, C1-C4 alkyl- 
thio, halogen, C1-C4 alkylcar bonyl, carboxyl nitro, 
cyano, formyl, sulfo, a heterocyclic radical derived 45 
from a hexose or pentose, attached to the alkyl moiety 
directly via a ring atom or via an — O — , — S — or 
— NH-bridge or naphthyl said phenyl (a) being unsub- 
stituted or substituted by Ci to C10 alkyl, Ci to C10 
chloroalkyl, C\ to C10 nitroalkyl, C\ to C10 cyanoalkyl, 50 
Ci to C10 alkenyl, hydroxyl, Ci to C4 alkoxy, amino, 
mono-Ci to C4 alkylamino, di-Q-G* alkylamino, mer- 
capto, Ci-O alkylthio, carboxyl, C1-C4 carbalkoxy, 
sulfo, C1-C4 alkylsulfonyl, phenylsulfonyl, aminosulfo- 
nyl, Ci^alkyUuninosulfonyl, QJ-C1-C4 alkylaminosul- 
fonyl, nitro, cyano, formyl, C1-C4 alkylcarbonylamino, 
C1-C4 alkylcarbonyl, benzoyl, benzylcaibonyl or 
phenylethylcarbonyl; said substituted C1-C4 alkyl being 
substituted by hydroxy, Ci-Q-alkoxy, acyloxy, amino, 
mono- C1-C4 alkylamino, di-Ci-Q alkylamino, acyl- 
amino, mercapto, C1-C4 alkylthio, halogen, C1-C4 al- 
kylcarbonyl, caxboxyl nitro, cyano, formyl, sulfo, a 
heterocyclic radical derived from a hexose or pentose, 
attached to the alkyl moiety directly via a ring atom or 
via an — O — , — S — or —NH— bridge or naphthyl, said 65 
acyl being derived from an aliphatic carboxylic acid 
having from 1 to 7 C-atoms, a phenyl carboxylic acid, 
unsubstituted or substituted by carboxy, hydroxy, halo- 
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-CHi—NH—C—NH— phenyl, 
11 
S 



— CH 2 — NH-C— O— (C t to Cu— ilkyl) or 
O 



—CH2—NH—C—0— phenyl 
O 

wherein phenyl is unsubstituted or substituted by 
methyl, ethyl, mcthoxy, chlorine, bromine or nitro, R3 
is — H, — CH 3 , — CH2OH, — CH2— NH2, 
NHR' — CH2 — , NR'R" — CH2 — , R'CONH — CH2, 
R'CO— NR'CHi— . R'O — CH2. R'COOCH2— . 
R'S0 2 NHCH2— , R'S02— NR"CH2— . 
R'NH— CO — NH— CH2— , R*NHCS— NH — CHa, 
R'O— CO— NH— CHj— , wherein R' and R" are the 
same or different and each has the meaning hydrogen or 
C1-C30 alkyl, C2-C1S alkenyl, C2-C18 alkinyl, C3-C8 
cycloalkyl, C3-C8 cycloalkenyl, Cj-Cs-cycloaDdnyl or 
phenyl (a), said alkyl, cycloalkyl, cycloalkenyl and cy- 
cloalkinyl being unsubstituted or substituted by hy- 
droxy, Ci-Q-alkoxy, acyloxy, amino, mono- Ci-Oalk- 
ylamino, di-Ci-C4 alkylamino, acylamino, mercapto, 
C1-C4 alkylthio, halogen, C1-C4 alkylcarbonyl, car- 
boxyl, nitro, cyano, formyl, sulfo, a heterocyclic radical 
derived from a hexose or pentose, attached to the alkyl 
moiety directly via a ring atom or via an — O— , — S — 
or —NH— bridge, naphthyl or phenyl (b) said acyl 
being derived from an aliphatic carboxylic acid having 
from 1 to 7 C-atoms, a phenyl carboxylic add, unsubsti- 
tuted or substituted by carboxy, hydroxy, halogen, Ci 
to Q alkyl, Cito C4 alkoxy, nitro or amino, or a 5- or 
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6-membered aromatic heterocyclic carboxylic acid con- 
taining from 1 to 3 hetero-atoms each of which is N ( O 
or S, unsubstituted or substituted by Ci to C* alkyl, 
chlorine, bromine or amino; said phenyl (a) being un- 
substituted or substituted by C\ to Cip alkyl, Ci to Cio 
chloroalkyl, Ci to Cto nkroalkyl, Ci to do cyanoalkyl, 
Ci to Cio alkenyl, bydroxyl, C\ to C4 alkoxy, amino, 
mono-Ci to G* alkylamino, di-Q-Qalkylamino, mer- 
capto, Ci-C4alkyIthio, carboxyl, Ci-C4-carbaloxy, 
sulfo, Ci-Gialkylsulfonyl, phenylsulfonyl, aminosulfo- 
nyl, Q-C4 alkylaminosulfonyl, di-Ci<Ualkylainino$ul- 
fonyl, nitro, cyano, formyl, C1-C4 alkylcarbonylamino, 
Ci-C* alkylcarbonyl, benzoyl, benzylcarbonyl or 
phenylethylcarbonyl; said napthyl and phenyl (b) being 
unsubstituted or substituted by hydroxy!, amino, Q-Q 
alkylamino, OJ-C1-C4 alkylamino, Ci-Oalkoxy, nitro, 
cyano, carboxy, Q-Q alkoxycarbonyl, Cj-Q alkyl, 
halogen, C1-C4 alkylthio, mercapto, C1-C4 alkylsulfo- 20 
nyl, sulfo, aminosulfonyl or C1-C4 alkylaminosulfonyl. 
2. A compound of the formula 
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CHjOH y H 




HO 



OH 



wherein R2 is 



— CN, — CH 2 NH2, — CHj-NH— (C| to C14— alkyl), 

-CHaNH-C-(Ci to Cn-aDcyn. 
O 

— CH 2 — NH— SO2— (Ci to C M >— alkyl, 

— CH 2 — NH— SO2— pheoyi, —CHj—NH—C— phenyl, 

II 
O 



— CH 2 — NH— C— NH— (Ci to Q4— alkyl), 
O 



—CHi-NH—C—NH— phenyl, 


o 



CHa-NH-C— NH(C t to C M alkyO. 
II 
S 



—CHi—NH—C—NH— phenyl, 



— CH2— NH— C— O— <C| to C14— alkyl) or 

& 60 



—CHj—NH—C-O— phenyl 


o 



HO 



10 wherein R 2 is 



OH 



15 



H, — SOjH, — CN, — CH2NH2, — CH 2 NH-(Ci to C, 4 — aflcyl), 

-CH 2 NH-C-<Ct to Cu-alkylX 
O 

— CH 2 -NH-S02-(C| to Ci4)-alley! 
CH 2 — NH— S02— phenyl, —CH 2 —NH-C— phenyl, 

I! 
o 

— CHj— NH— C— NH—(Ci to Q4— alkyl). 
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30 



35 



40 



45 



50 
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wherein phenyl is unsubstituted or substituted by 
methyl, ethyl, methoxy, chlorine, bromine, or nitro. 
3. A compound of the formula 
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—CH2—NH—C—NH— phenyl, 
(1 
O 

-CH 2 — NH— C— NH— (Q to Cm— alkyl), 
S 

-CH2-NH-C-NH— phenyl, 
D 
S 

— CH 2 -NH— C— O— {Ci to Cw-alkyl) or 
O 

— CH 2 — NH— C— O— phenyl 
O 

wherein phenyl is unsubstituted or substituted by 
methyl, ethyl, methoxy, chlorine, bromine or nitro and 
R3 is CH2-NH2, -CH 3 -NHR', -Ofe-NR'R"-, 
-CH2-NHCOR', -CH 2 -NR"-COR', -CHjOR', 
— CH2 — OCOR', — CH2 — NHSChR'* — CH2— NR- 
S0 2 R\ — CH 2 — NHCONH2, — CH2— NH- 
CONHR\ — CH 2 — NHCSNH2. — CH2 — NHCSNHR', 
— CH 2 — NH — COOR' wherein R' and R" are the same 
or different and each is C1-C30 alkyl, C2-C18 alkenyl, 
C2-C18 alkinyl, C3-CS cycloalkyl, C3-C8 cycloalkenyl, 
C3-Cg-cycloalkinyl or phenyl (a), said alkyl, cycloalkyl, 
cycloalkenyl and cycloalkmyl being unsubstituted or 
substituted by hydroxy, Q-Q-alkoxy, acyloxy, amino, 
monc-Ci-Cialkylamino, di-Ci-C* alkylamino, acyl- 
amino, mercapto, C1-C4 alkylthio, halogen, C1-C4 al- 
kylcarbonyl, carboxyl, nitro, cyano, formyl, sulfo, a 
heterocyclic radical derived from a hexose or pentose, 
attached to the alkyl moiety directly via a ring atom or 
via an — O — , — S — or — NH-bridge, naphtbyl or 
phenyl (b) said acyl being derived from an aliphatic 
carboxylic acid having from 1 to 7 C-atoms, a phenyl 
carboxylic acid, unsubstituted or substituted by car- 
boxy, hydroxy, halogen, C\ to C4 alkyl, Q to C4 alkoxy, 
nitro or amino, or a 5- or 6-membered aromatic hetero- 
cyclic carboxylic acid containing from 1 to 3 hetero- 
atoms each of which is N, O or S, unsubstituted or 
substituted by Ci to C4 alkyl chlorine, bromine or 
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amino; said phenyl (a) being unsubstituted or substituted 16. A compound of claim 1 which is N-(j3-Hydraxy- 

by Ci to Cio alkyl, Ci to do chloroalkyl, Ci to Cio propylMKdesoxynojirimycin). 

nitroalkyl, Ci to Cio cyanoalkyl, Ci to Cio alkenyl, hy- 17. A compound according to claim 1 which has the 

droxyl, Q to C* alkoxy, amino, mono-Ci to Q alkyl- steric formula 

amino, di-Ci-CUalkylamino, mercapto, Cj -Chalky lthio, 3 

carboxyl, Ci-C^-carbalkoxy, sulfo, Q-Qalkylsulfonyl, ho— k" £ 3 N 

phenylsulfonyl, aminosulfonyl, O-C* alkylaminosulfo- ^*4^ 

nyl, di-Ci-C4alkylaminosulfonyl, nitro, cyano, formyl, VxT^\ 

C1-C4 alkylcarbonylamino, C1-C4 alkylcarbonyl, ben- H0 ho H:Rj 

zoyl, benzylcarbonyl or phenyletbylcarbonyl; said 10 

naphthyl and phenyl (b) being unsubstituted or substi- 18. A pharmaceutical composition for the treatment 
tuted by hydroxyl, amino, C\ -C* alkylarnino, di-Cj-C* of diabetes, hyperlipaemia or adiposity containing as an 
alkylamino, Q-Qalkoxy, nitro, cyano, carboxy, Cj-Q active ingredient an effective amount for the treatment 
alkoxycarbonyl, Q-Q alkyl, halogen* C1-G4 alkylthio, of diabetes, hyperlipaemia or adiposity of a compound 
mercapto, Q-C4 alkylsulfonyl, sulfo, aminosulfonyl or according to claim 1 in admixture with a solid or lique- 
C1-C4 alkylaminosulfonyl. Tied gaseous diluent or in admixture with a liquid diluent 

4. A compound of the formula other than a solvent of a molecular weight less than 200 

except in the presence of a surface-active agent 
OH 19. A pharmaceutical composition for the treatment 

Ho ^yK^ OH of diabetes, hyperlipaemia or adiposity containing as an 

active ingredient an effective amount of a compound 
I i— CH2OH according to claim 1 in the form of a sterile or physio- 

H logically isotonic aqueous solution. 

\ .« 20. A composition according to claim 18 or 19 con- 

R| taining from 0.5 to 95% by weight of the said active 

ingredient 

wherein K\ is C1-C2 and C7-C30 alkyl substituted by n A medicamcnt m dosage unit form for the treat- 
phenyl, said phenyl being unsubstituted or substituted ment c f diabetes, hyperlipaemia or adiposity comprising 
by hydroxyl, ammo, Ci-Q alkylamino, di-Ci-O alkyl- ^ cffcctivc amount for the treatment of diabetes, 
amino, Ci-Qalkoxy, cyano, carboxy, Ci-Qalkoxycar- -» u hyperlipaemia or adiposity of a compound according to 
bonyl, C1-C6 alkyl or halogen. c\tim 1 and an inert pharmaceutical carrier. 

5. A compound according to claim 1, in which R2 is 2Z A medicament of claim 21 in the form of tablets, 
— H, — SO3H or — CN. ... pills, dragees, capsules, ampoules, or suppositories. 

6. A compound according to claim 5 in which R2 is ^ 23. A pharmaceutical composition for the treatment 
— H. .... of diabetes, hyperlipaemia or adiposity containing as an 

7. A compound according to claim 1, in which R3 is active ingredient an effective amount for the treatment 
— H, — CH2OH, — CH3, — CH2NH21 — CH2— NH or f diabetes, hyperlipaemia or adiposity of a compound 
CH2 — O — (Ci-Q-alkyl). ... . according to claim 17 in admixture with a solid or lique- 

8. A compound according to claim 1 in which R3 is ^ f ie d gaseous diluent or in admixture with a liquid diluent 
— CH2OH. otherthanasolventof a molecular weight less than 200 

9. A compound according to claim 1 in which R2 is except in the presence of a surface-active agent 
hydrogen and R3 is — CH2OH. 24. a pharmaceutical composition for the treatment 

10. A compound of claim 1 wherein Ri is Q-C* alkyl f diabetes, hyperlipaemia or adiposity containing as an 
substituted by hydroxy or mercapto. 45 active ingredient an effective amount for the treatment 

11. A compound according to claim 1 which is N- f diabetes, hyperlipaemia or adiposity of a compound 
methyl- 1-norjirimycm, n-ethyl-l-nojirimycin, N-n- according to claim 17 in the form of a sterile or physio- 
butyl- 1-nojirimycin, N-benzyl-l-nojirimycin, N-allyl-1- logically isotonic aqueous solution. 

nojirimycin, N^-methoxy-ethyl>l-nojirimycin, N-n- 25. A medicament in dosage unit form comprising an 
pentyl-l-desoxynojirimycin, N-n-hexyl-l-desoxynojiri- 50 effective amount for the treatment of diabetes, hyper- 
mycin, N-beazyl-l-desoxynojirimycin, N-allyl-1- lipacmk or adiposity of a compound according to claim 
desoxy-nojirimycin, N-(£-methoxy-ethyl)-l-desox- 17 and an inert pharmaceutical carrier, 
ynojirimycin, N-methyl-l-desoxynojirimycin-l-sul- 26. A medicament of claim 25 in the form of tablets, 
phonic acid, N-octyl-l-desoxynojirimycin, N-nonyl-1- pills, dragees, capsules, ampoules, or suppositories, 
desoxy-nojirimycin, 1-tosylaininomethyM-desoxy 55 27. A method of combating adiposity, diabetes and- 
nojirimycin, N-methyM-tosylammomethyM-desox- /or hyperlipaemia in warm-blooded animals which 
ynojirimycin, N-nonyl-1 -acetylaminomethyl-l-desox- comprises administering to the said animal an effective 
ynojirimycin, N-methyl-benzoylaminomethyl-l-desox- amount for the treatment of diabetes, hyperlipaemia or 
ynojirimycin, N-propargyl-l-desoxynojuimycin or N- adiposity of an active compound according to claim 1 
(2-methylmcrcaptc>ethyl)- l-d«oxy-nojirimycin. 50 either alone or in admixture with a diluent or in the 

12. A compound of claim 1 which is N-(n-Heptyl)»l- form of a medicament 

desoxynojirimyem. 28. A method according to claim 27 in which the 

13. A compound of claim 1 which is N-Benzyl-1- active compound is administered in an amount of 0.01 
desoxynojirimyem. mg to 100 mg per kg body weight per day. 

14. A compound of claim 1 which is N-08-Hydroxye- 65 29. A method according to claim 28 in which the 
thyl)-l-desoxynojtrimycin. animal is a r uminan t 

15. A compound of claim 1 which is N-(5Tiydroxy-n- 30. A method according to claim 27 in which the 
pentyl)-l-desoxynojirimycin. active compound is administered orally. 
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31. A method of combating adiposity, diabetes and- 
/or hyperlipemia in warm-blooded animals which 
comprises administering to the animals an effective 
amount for the treatment of diabetes, hyperlipaemia or 
adiposity of an active compound according to claim 17 
either alone or in admixture with a diluent or in the 
form of a medicament 

32. A compound of the formula: 



10 
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,OH 



CH 2 OH 
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wherein Ri is Cr-Cis alkenyL 
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For valuable consideration, the receipt and adequacy of which is hereby acknowledged. 

We. 1) Bodo Junge, 2) Hans Peter Krause, . ...3)...Lutz;...MUlIer.,_. r 
4) Walter Puis, _ 

01 1) Wilkhausstrasse 123> D 56 Wuppertal-2, Germany - - 

2) Wilkhausstrasse 107, D 56 Wuppertal-2, Germany 

3) Kronprinzenallee 111, D 56 Wuppertal-1 , Germany 

4) In den Birken 75, D 56 Wuppertal-1, Germany 

^ hereby sell, assign, and transfer unto BAYER AKTIENGESELLSCHAFT. a corporation of Germany, 

p! located at Leverkusen. Germany, the enti'e right, title, and interest In and to our application for 

W Letters Patent of the United States, executed concurrently horewlth. entitled NEW 3,4, 5-TRIHYPR0T 

PIPERIDINE COMPOUNDS, THEIR PRODUCTION AND THEIR KF-DICIWAI. U3.K 

CD and our entire right, title, and Interest In and to all our inventions, whether joint or sole, disclosed 

3 In said application for Letters Patent, and In and to ali divisional or continuation applications • 

?5 that may be filed for United States Letters Pntert for any of said Inventions, and In and to all 

CO patents that may be granted on the foregoing applications, and we hereby agree, whenever re- 

CO quested, to communicate to aald assignee. Its successors and assigns, any facts known to us 

respecting said Inventions, to testify In any legal proceedings, and to execute all applications or 
papers necessary to obtain and maintain proper patent protection on said Inventions In the 
United States. 
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Signed at .^PP^. 1 .: 1 . .Germany 
this l^t&yo, August 19 £ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,63 9,43 6 Page 1 of 3 



DATED 
INVENTOR(S) 



Janua ry 27, 1987 
Bodo Junge, et al. 



correct ^ ab ° Ve " idemified pa,ent and < hat Otters Patent is hereby 



Col. 7, line 30 
Col. 14, line 38 

Col. 17, line 34 

Col. 37, line 10 

Col. 40, line 16 

Col. 40, line 29 

Col. 46, line 34 

Col. 51, line 2, after 
"Example 8" 

Col. 51, line 29, after 

"Example 9" 
Col. 51, line 45, after 

"Example 10" 
Col. 52, line 2, after 

"Example 11" 
Col. 52, line 21, after 

"Example 12" f 
Col. 52, line -35, after 

"Example 13" 
Col. 52, line 53, after 

"Example 14" 
Col. 53, line 6, after 

"Example 15" 



Delete "P 11 and substitute --R 
Delete "Ransey" and substitute 3 , 
- -Raney- - 

Delete "ahgent" and substitute 
- -agent- - 

Delete "eedible" and substitute 

--edible-- 
Delete "round" and substitute 

--found- - 

Delete "butylraldehyde" and substi- 
tute— butyraldehyde-- 

Delete "(CH 2 ) " and substitute 
"(CH 2 ) 8 ~ 2 9 

Insert -- l-Desoxvnoj iri mycin-1- 

carboxvlic acid ethyl ester- 
Insert — N -Methyl- 1-desoxvnoj " ir imy- 

cin-l- carboxylic acid ethylester- - 
Insert — 1- Desoxvnoj ir imycin-l-car - 

boxyl'ic aci d ami Hp — 
Insert -- 1-Des oxyno j ir imyc in- 1 - 

carboxvlic acid benzylamide 
Insert -- N-Methyl-l-desoxynoj iri- 

mycin-l-carboxy l ic benzyl amide -- 
Insert — 1- Aminomethyl- 1- 

des oxyno j ir imyc in -- 
Insert — 1-Acetamidomethyl- 1- 

desoxynoj ir imyc in -- 
Insert -- N -Methvl-l-acetamidomethvl- 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 

OATED 

INVENTOR(S) 



4^639,436 
January 27, 
Bodo Junge, 

It is certified that error appears in the 
corrected as shown below: 

Col. 53, line 21, after 

"Example 16" 
Col. 53, line 35, after 

"Example 17" 
Col. 53, line 50, after 

"Example 18" 
Col. 54, line 2, after 

"Example 19" 
Col. 54, line 17, after 

"Example 20" 
Col. 54, line 38, after 

"Example 21" 
Col. 54, line 56, after 

"Example 22" 
Col. 55, line 10, after 

"Example 23" 
Col. 55, line 41, after 

"Example 24" 



Page 2 of 3 

1987 
et al. 

above-identified patent and that said Letters Patent is hereby 

Insert -- 1-Benzovlaminomethvl-l- 

desoxvnoi irimy cin -.- 
Insert -- N-Methvl-l-benzovlaminn- 

1- desoxynoj irimycin — 
Insert -- 1-Tosvlaminomethvl-l-. 

desoxynoj irimycin — 
Insert — N-Methvl-l-tosvlamino- 

methyl-l-desoxyno j irimycin 
Insert — 1-.(N 1 -Phenylure idomethyl)- 

1- desoxynoj ir imycin -- 
Insert — N- (1-Desoxynoj irimycinvl)- 

acetic ac id-6* lactone 
Insert N- (1-Desoxynoi irimvcinyl) - 

acetic acid benzylamide 
Insert -- 1-Hydroxymethyl- 1- 

desoxynoj i.rimyc in -- 
Insert — 6-0-Benzovl-l- 

desoxynoj irimycin — 



i 



EXHIBIT D 

Page 3 of 3 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 4, £3 9, 43 6 p aire 3 of 3 

DATED : January 27, 1987 
INVENTOR(S) : 3odo Junge, et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Col. 62, line 7 Delete "methyla" and substitute 

methyl- a — 
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6/17/83 


IND submission (with protocol 83-fiS9^ 


6/22/83 


IND received bv FDA 


7/22/83 


FMD effective date 


8/31/83 


Information ampndmpnt*chprniQtrv 
niAui niciiiisii cuiienviiiieiii. eiieniio Li y 


9/20/83 


Protorol ampndmpnt* npw nrntnrrkl 8^-fi81 
r luiuwi cuneiiiuneni* new uiuiueui oj"UOi 


12/7/83 


Protocol ampndmpnt* new protnrnl 81-1 177 

X 1 \J ^\J\»\JL CUlieilllllieilL* lit W lyiUlAJeiFl O J \J / f 


2/21/84 


Protnml ampndmpnt* npw TYmtnrT*! 81..078 
i iuiutvi ciiiieiivxineiiL. new uiuiueui \J / o 


4/25/84 


Protocol ampndmpnt* npw nrntrvprJ 81-1 1 1 

1 lVLUUvX CUllwllllllieilL. IIWW LJlvJlAJwlJl OJ 1 I J 


5/4/84 


Protocol ampndmpnt* npw nrotnrnl 81-1 19 
i ivjiAjeui CAiiieiiuiiieiii. new Lji\jiAj>ee*i oj i 1 


5/16/84 


Protocol amendment* npw protocol 81-101 

x ivtuvui cuiieiiviiiiwiiL* new unjivjevFi oj lv/j 


6/21/84 


Protocol amendment* new protocol 84-011 

A 1 vlvvvl 14111 VI vil i i A IV ▼ T L/AV/LWv/A \J V X «J 


8/27/84 


Information amendment* clinical 

xiixwiiiicALiv/ii cuiienviiiieiii* viiiiivui 


8/30/84 


Information amendment* clinical 


6/25/85 


Annual Renort 


7/29/86 


Annual Report 


6/15/87 


Annual Renort 


1/20/88 


FDA meeting to Drovide draft protocols 


3/15/88 


Information amendment: chemistry 


4/6/88 


Protocol amendment: new protocols 87-056, 87-057 


5/17/88 


Information amendment - pharmacology/toxicology; clinical 


7/22/88 


Annual Report 
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9/27/88 


Letter to FDA* resnonse to reauest for information 


1/26/89 


Information amendment" nriarmaroloCTv/tovirnlnav* clinical 

llllUllllUliUll UillVllUlllWHL. LyllCU. lllCL\*\JL\Jfo Jf LvAlvUlVgY 9 wlllUwdl 


4/4/89 


Information amendment* nharmacoloffv/toxicoloffv clinical 


6/21/89 


Information amendment: pharmacology/toxicology; clinical 


7/14/89 


Annual Report 


8/15/89 


Information amendment: pharmacology/toxicology \ clinical 


2/7/90 


Information amendmpnt* nhaiTYinor*lf\fT\7/trwir*ri1r*fr\7* r»1inir»o1 

AllUJlllldllUll CUllwllU.lliwl.lL. JpilCullldwUlUg Y/ LUAlvUIUg Vj wllIllwClI 


8/14/90 


Annual Renort 


8/28/90 


Information amendment* nharmacoloo'v/toYieoloov* clinical 


9/10/90 

yt i \jf y \J 


Information flmpnHmpnt' clinir*al 

XiULVJilllClllVJll CUllWllUillwllt. wlllllwdl 


11/12/90 

ll/l £-1 y\j 


T etter to FT) A* rp^non^p to reoiiPQt for information 

JL/wLLwl WJ 1 l/A. l&J^UlljV WJ IvUUCjL IKJL illlUliildllVJll 


12/4/90 


Information amendment* nharmacolocrv/toxicoloo'v* clinical 

IIIUUV/II UlllvllUlllvlllt ^/l lUi IXlHv vlU L V / IvAlvvlVg Y j Will 11 will 


1/8/91 

i / o/ y i 


Information amendment* f*1inif*al 

lili.UllllClllv'll dlilwllUlliwlll. wlllllwCll 


2/12/91 


Information amendment* clinical 

AHA VllllClllVJll CUllwllUlllwllL. wlllllwCll 


4/11/91 


Letter to FDA* resnonse to reouest for information 

m-^ W V VW A VV7 X MS i. A. • A, W VJ V/ llk/V W IWVIUWhJl Xvl AAAiv/A iixuilvil 


7/24/91 


Information amendment: clinical 


8/12/91 


Information amendment* clinical 

llllVJllllU.l.lv'll CUllwllUlllwllL. wlllllwCll 


8/19/91 


Annual Report 


10/3/91 


FDA meeting: end of Phase II meeting 


10/16/91 


Information amendment: clinical 


1/28/92 


Information amendment: pharmacology/toxicology; clinical 
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4/27/92 


lXXIUIXXXalXUIX cu 1 1C11UX11C11 1. CI 1111 L<11 


5/1 1/92 


llllUXXlidlXUIX allXCIXUXXXCnL. pnalXIlaCOlOgy/ tOXlC0102y 


5/28/92 


IXXlUlIXXaLXUXX aXXXCIXUIIXCXlL. pXidX XXlaCOIOgy/ lOXlCOlOgy 


6/9 /Q? 

D/ Z/ 7Z 


i^euer 10 ru/\. response 10 request ior lniormation 


6/10/92 


PT^A mpptino" Prp-Plincp TTT mPAtinrr 
1 isr\ XllwCllXlg. riCTllaoC 111 XXXCGLXXlg 


7/1 7/QO 


/viuiud.1 ixcpuri 


/ /ZO/ 7^ 


r xuiucux aixicxiuxTicxxi. new protocols "Z-uuj, "Z-UUy 


8/5/99 

O/ -// 7Z 


ixxiorxixdiion ctmcnainent. cnemistry, response to request ior lniormation 


8/1 9/99 


r ruiucui ainenurneni. new proiocox yz-uuo 


9/9/99 
y/z/ yz 


inioixixaiion amenument. cneniisiry 


1 1 /1 R/Q9 


rrotocoi amenament. new protocol yz-ui4 


19/1 /Q9 

iz/ i/yz 


lniormation amenament. cnemistry 


19/14/Q9 

IZ/ 1 *T/ "Z 


inioii nation amenament. cnemistry 


19/91/99 

X Z/ Z 1 / !7Z 


rruiucux aiiiciiuiiicnu new protocol yz-uzn 


1/19/91 

kl LSI 7J 


lixxuxximiiuxi dxiicnumeni. cnemistry 


9/19/91 

Z/ 1 Z/ 7J 


luiorxnaixuxx dxncnumeni. cxinical 


9/16/91 

Z/ 1 U/ 7J 


a ruiucui axiienunxeni. new proiocox yz-ujo 


4/19/93 


Information amendment: chemistry 


5/12/93 


Information amendment: clinical 


7/6/93 


Protocol amendment: new protocols 92-015, 92-016 


7/12/93 


Annual Report 
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8/25/93 


Protocol amendment: new protocols (93-027, 93-028) 


o ti(\tc\i 

o/iu/yj 


Information amendment: clinical 


iVj/Zffyj 


rrotocoi amenament. new protocols (xyz-UUo, X92-009) 


12/20/93 


Information amendment: clinical 


//zy/y £ t 


rroxocoi amenament. new protocol. xyz-ui4 




Annual Keport 


10/18/94 


Information amendment: clinical 


1/9/95 


Information amendment: pharmacology/toxicology; clinical 


4/19/95 


Information amendment: pharmacology/toxicology; clinical 


5/4/95 


FDA meeting: pre-NDA meeting 
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12/8/95 Request from FDA re: statistical analyses 

12/28/95 NDA submitted 

1/1 1/96 FDA letter acknowledging receipt of NDA on 12/29/95 

1/1 8/96 Inquiry from FDA re: formulations 

1/1 9/96 Response to FDA inquiry of 1/1 8/96 

1/22/96 Inquiry from FDA re: Chemistry/Manufacturing/Controls 

1/22/96 Response to inquiry of 1/22/96 

1/22/96 Request from FDA: Send additional copy of NDA summary 

1/22/96 Response to request of 1/22/96 sent to FDA 

1/22/96 Request from different FDA reviewer for duplicate NDA Summary 

1/22/96 Duplicate NDA Summary sent to second FDA reviewer 

2/2/96 Request for clinical site information 

2/7/96 Response to 2/2/96 FDA request 

2/7/96 Response to 1 2/8/95 FDA request 

2/12/96 Request from FDA re: specific Case Report Forms and Adverse Experiences 

2/16/96 Response to request of 2/12/96 sent to FDA 

2/27/96 Inquiry from FDA re: pharmacodynamic study, requesting pharmacokinetic 
information on diskette, and Environmental Assessment 

3/21/96 Request for clarification re: clinical issue 

3/25/96 Response to 3/21/96 FDA inquiry 

3/25/96 Telephone discussion of bioequivalence issue 

3/26/96 Request from FDA re: carcinogenicity data on diskette. 
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4/1/96 Telephone discussion of bioequivalence issue 

4/3/96 Diskette with pharmacokinetic information sent to FDA in response to request of 

2/27/96 

4/8/96 Meeting with FDA re: bioequivalence 

4/9/96 Inquiry from FDA re: power calculations 

4/1 1/96 Inquiry from FDA re: clinical question: ECGs 
4/26/96 4 month safety update submitted 

5/1/96 Sent power calculations for possible bioequivalence or pharmacodynamic study in 

response to request of 4/9/96 

5/6/96 Inquiry from FDA requesting carcinogenicity data in specific format on diskette 

5/7/96 Request from FDA re: overheads from 4/8/96 meeting 

5/8/96 ECGs submitted in response to FDA inquiry of 4/1 1/96 

5/9/96 Overheads submitted to FDA in response to 5/7/96 request 

5/1 0/96 Response to FDA inquiry at 4/8/96 meeting 

5/13/96 Diskettes with additional pharmacokinetic information sent to FDA in response to 
2/27/96 request 

5/1 3/96 Amended Environmental Assessment sent to FDA 

5/24/96 Inquiry from FDA requesting bioequivalence data 

6/4/96 Carcinogenicity data submitted to FDA in response to 5/6/96 request 

6/1 8/96 Response to FDA inquiry of 5/24/96 

6/27/96 Request from FDA for Chemistry/Manufacturing/Controls data 

7/2/96 Response to FDA inquiry of 6/27/96 

7/29/96 Request from FDA for new diskette containing statistical information 



r 
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8/1/96 Inquiry from FDA re: NDA summary 

8/1/96 Response to FDA inquiry of 8/1/96 

8/2/96 Response to FDA request of 7/29/96 

8/9/96 Request from FDA re: statistical analyses 

8/1 2/96 Response to FDA inquiry of 8/9/96 

8/1 6/96 Response (additional information) to FDA inquiry of 8/9/96 

8/26/96 Request from FDA for two copies of diskette containing miglitol Package Insert 

8/28/96 Inquiry from FDA re: chemistry 

8/30/96 Response sent to FDA inquiry of 8/28/96 

8/30/96 Two copies of diskette containing miglitol Package Insert to FDA sent in response 
to 8/26/96 request 

9/20/96 Inquiry from FDA re: Chemistry/Manufacturing/Controls, biopharmaceutics, 
Environmental Assessment 

9/30/96 Inquiry from FDA re: Package Insert 

1 0/3/96 Two telephone calls to FDA in response to 9/20/96 FDA inquiry 

1 0/1 0/96 Telephone conference with FDA (follow up to 9/30 inquiry) 

1 0/1 1/96 Response to 9/30/96 Chemistry/Manufacturing/Controls comments from FDA 

1 0/1 7/96 Telephone conference with FDA re: dissolution 

1 0/22/96 Request from FDA: Submit revised Package Insert as NDA amendment 

1 0/23/96 Revised Package Insert submitted in response to 1 0/22/96 request 

1 0/24/96 Response to FDA inquiry of 1 0/1 7/96, 

1 0/28/96 Inquiry from FDA re: Environmental Assessment 
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1 0/29/96 Response to 1 0/28/96 FDA request 

1 1/6/96 Telephone conference with FDA re: dissolution specifications 
1 1/7/96 Inquiry from FDA re clinical issues 
1 1/7/96 Response to 1 1/7/96 FDA inquiry 

1 1/12/96 Minutes of 1 1/6/96 telephone conference submitted to FDA 

1 1/1 3/96 Request from FDA re: Package Insert 

1 1 /26/96 Response to request of 1 1/1 3/96 submitted to FDA 

12/9/96 Telephone conference with FDA: Package Insert 

12/10/96 Telephone conference with FDA: Package Insert 

12/1 1/96 Revised Package Insert submitted. 

1 2/1 2/96 FDA request re: carcinogenicity data 

1 2/1 3/96 Response to FDA inquiry of 1 2/1 2/96 

1 2/1 3/96 Request from FDA for weight data in toxicology studies 

1 2/1 3/96 Response to FDA inquiry of 1 2/1 3/96 

12/1 3/96 Discussions and/or correspondence with FDA re: proposed revisions to Package 
Insert 

12/1 6/96 Discussions and/or correspondence with FDA re: proposed revisions to Package 
Insert 

12/1 7/96 Revised Package Insert submitted 

12/1 8/96 Discussions with FDA re: proposed revisions; final amendment to Package Insert 
12/1 8/96 Revised Package Insert submitted 
12/18/96 NDA approved 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re U.S. Patent No.: 4,639,436 



Issued: 27 January 1987 



Patentee: Junge et al. 



Title: Antidiabetic 3,4,5-Trihydroxypiperidines 



Assignee: Bayer Aktiengesellschaft 



Date: 12 February 1997 



F&&> /z/,97 



Box Patent Extension 

Commissioner of Patents and Trademarks 

Washington, DC 20231 



Sir: 



SUPPLEMENT TO APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 

USC 156 et seq. AND 37 CFR 1.710 et sea. 

Transmitted herewith as requested by the Examiner is a corrected Declaration 
amended to included the language required by 37 CFR 1.740(b)(2) which was 
inadvertently omitted in the original declaration. 

The original Declaration will be hand-carried to the PTO on 13 February 1997, 
together with a certified copy. 

The Commissioner is hereby authorized to charge any fees required as a result of 
this submission to Deposit Account No. 13-3372. A duplicate of this sheet will be enclosed 
with the original. 



Respectfully submitted, 




Barbara A. Shimei, Esq. 
Registration No. 29,862 
Bayer Corporation 



400 Morgan Lane 
West Haven, CT 06516 



Phone: (203) 812-2786 
Fax: (203) 812-5492 



2039315492 BPYER PATENTS/LEGAL 



989 P03 
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(17) DECLARATION OF ATTORNEY: 



i r i\ .;. 



I hereby declare that all statements made herein of my own knowledge are true; that 
all statements made on information and belief are believed to be true; that these statements 
were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of this 
application; that I am a patent attorney authorized to practice before the United States Patent 
and Trademark Office; that Bayer Corporation has been granted certain rights under the 
subject patent by its parent company Bayer AG; that Bayer Corporation's predecessor in 
interest Miles Inc. was the sponsor of the subject IND and Bayer Corporation was the 
sponsor of the subject NDA; that Miles Inc. and Bayer Corporation was/is an affiliate of 
Bayer AG and sublicensed by Bayer AG to market approved products: in the United States; 
that by virtue of the enclosed Power of Attorney duly signed by Bayer AG I am an 
authorized designee of Bayer AG for the purpose of submitting this application for patent 
term extension, and hence 3 have the authority to submit and prosecute this application on 
behalf of Bayer AG; that I have reviewed and understand the contents of the application that 
is being submitted herewith; that I believe the subject patent is subject to extension pursuant 
to 37 CFR 1.710; that I believe an extension of the length claimed is justified under 35 USC 
156 and the applicable regulations; and that I believe that the subject patent meets the 
conditions for term extension as set forth in 37 CFR 1.720. 




Barbara A. Shimei, Esq. 
Reg. No. 29,862 
Bayer Corporation 
400 Morgan Lane 
West Haven, CT 06516 



Telephone: (203) 812-2786 
Fax: (203) 812-5492 
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Bayer 




Pharmaceutical 
Division 



Bayer Corporation 

400 Morgan Lane 

West Haven, CT 06516-4T75 

Phone; 203 937*2000 

FAX TRANSMISSION COVER SHEET 
PATENT/LEGAL DEPARTMENT 
FAX NUMBER: (203) 812-5492 
TELEPHONE NUMBER: (203) 812-2786 



TO* Karen Tyson/Patent & Trademark DATE February 12, 19 97 

* Office : 

FAX #: (703)308-6916 PHONE NO.: (703)306-3159 

FROM: Barbara A- Shimei NO. OF PAGES fincluding cover) 3 

SUBJECT: n.S. Patent No, 4.639.436 Patent Term Extensio n 



If there are any problems with this transmission, please contact Karen Fiedler at (203) 812-2305. 



THIS MESSAGE IS INTENDED ONLY FDR THE USE OF THE INDIVIDUAL TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, 
ANO EXE MFT FROM DISCLOSURE. IF THE READER OF THIS MESSAGE IS NOT THE INTENDED RECIPIENT OR AN EMPLOYEE OR AGENT RESPONSIBLE FOR DELIVERING THE 
MESSAGE TO THE INTENDED RECIPIENT, YOU ARE HEREBY NOTIFIED THAT THE PRIVILEGED OR CONFIDENTIAL NATURE OF THIS MESSAGE IS NOT WAJVEO BY 
INADVERTENT DISCLOSURE. ANY DISSEMINATION OR COPYING OF THIS COMMUNICATION IS STRICTLY PROHIBITED. IF YOU HaVE RECEIVED THIS COMMUNICATION 
IN ERROR. PLEASE NOTIFY US IMMEDIATELY BY TELEPHONE AND RETURN THE ORIGINAL MESSAGE TO US BY MAIL. THANK YOU. 



ORIGINAL 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re U.S. Patent No.: 4,639,436 



Issued: 27 January 1987 



Patentee: Junge et al. 



Title: Antidiabetic 3,4,5-Trihydroxypiperidines 



Assignee: Bayer Aktiengesellschaft 



Date: 12 February 1997 



RECEIVED 



Box Patent Extension 

Commissioner of Patents and Trademarks 

Washington, DC 20231 



m 1 3 1997 



PATENT EXTENSION 
A/C PATENTS 



Sir: 



SUPPLEMENT TO APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 

USC 1 56 et seq. AND 37 CFR 1 .71 et seq. 

Transmitted herewith as requested by the Examiner is a corrected Declaration 
amended to included the language required by 37 CFR 1.740(b)(2) which was 
inadvertently omitted in the original declaration. 

The original Declaration will be hand-carried to the PTO on 13 February 1997, 
together with a certified copy. 

The Commissioner is hereby authorized to charge any fees required as a result of 
this submission to Deposit Account No. 1 3-3372. A duplicate of this sheet will be enclosed 
with the original. 



Respectfully submitted 




Barbara A. Shimei, Esq. 
Registration No. 29,862 
Bayer Corporation 



400 Morgan Lane 
West Haven, CT 06516 



Phone: (203)812-2786 
Fax: (203) 812-5492 



(17) DECLARATION OF ATTORNEY: 



I hereby declare that all statements made herein of my own knowledge are true; that 
all statements made on information and belief are believed to be true; that these statements 
were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of this 
application; that I am a patent attorney authorized to practice before the United States Patent 
and Trademark Office; that Bayer Corporation has been granted certain rights under the 
subject patent by its parent company Bayer AG; that Bayer Corporation's predecessor in 
interest Miles Inc. was the sponsor of the subject IND and Bayer Corporation was the 
sponsor of the subject NDA; that Miles Inc. and Bayer Corporation was/is an affiliate of 
Bayer AG and sublicensed by Bayer AG to market approved products in the United States; 
that by virtue of the enclosed Power of Attorney duly signed by Bayer AG I am an 
authorized designee of Bayer AG for the purpose of submitting this application for patent 
term extension, and hence, have the authority to submit and prosecute this application on 
behalf of Bayer AG; that I have reviewed and understand the contents of the application that 
is being submitted herewith; that I believe the subject patent is subject to extension pursuant 
to 37 CFR 1.710; that I believe an extension of the length claimed is justified under 35 USC 
156 and the applicable regulations; and that I believe that the subject patent meets the 
conditions for term extension as set forth in 37 CFR 1.720. 




Respectfully submitted. 



Barbara A. Shimei, Esq. 
Reg. No. 29,862 
Bayer Corporation 
400 Morgan Lane 
West Haven, CT 06516 



Telephone: (203)812-2786 
Fax: (203)812-5492 



